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ABSTRACT 


This study was designed to investigate a number of auditory 
and visual abilities which supposedly are related to early school 
achievement by assessing their relationships with the criteria 
variables of reading readiness, early academic achievement and 
intellectual development and by examining their relationships with 
each other. Predictor wari aiiee included measures of auditory 
discrimination, meaningful and nonmeaningful auditory sequential 
memory, receptive vocabulary, auditory closure, sound blending, 
spatial relations, visual figure-ground differentiation, visual 
sequential memory, visual closure and all subtests of the Frostig 
Developmental Test of Visual Perception. Criteria variables were 
the Mecroon tren Readiness Tests, the Stanford Achievement Test, 
Primary 1, and the Wechsler Intelligence Scale for Children. 

Subjects were fifty girls and fifty-six Bove ranging in age 
from sixty-seven months to seventy-eight months who were attending 
regular grade one classes in the public school system of a large 
Canadian urban centre. The subjects were selected by their teachers 
as apparently experiencing some difficulty in school learning. 

| Coefficients of correlation were found for the relationships 
between predictor and criteria variables. “Stepwise multiple regression 
analysis was used to investigate the level of prediction of the 
criteria variables from the predictor variables. Coereicients of 


correlation were found for the relationships among the predictor 
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aware and an attempt was made to determine if patterns of abilities 
appeared to be indicated from the results of the study. 

Two major areas tended to emerge from the results of the 
study. One area centered on the identification of useful predictors 
of the criteria variables used, while the second area centered on the 
relationships found among predictor variables and between predictor 
and criteria variables. 

Prediction of readiness scores and Wechsler verbal scores 
was relatively strong at over 50%. Prediction of Wechsler performance 
scores and Stanford arithmetic achievement was moderate at over 302%, 
while prediction of reading achievement was weak at under 20%. 
Meaningful auditory memory, receptive vocabulary and various of the 
last three Frostig subtests tended to be the most useful predictors, 
with Ayres spatial relations, auditory discrimination and sound 
blending being useful predictors for a few specific criteria. 

When relationships among the variables were examined further, 
two levels of abilities among the predictor variables were identi tied 
The first level, called basal abilities, tended to show weaker 
relationships with criteria variables while showing relatively 
strong relationships with three of the predictor variables, called 
here the integrated abilities. 

These integrated abilities of receptive vocabulary, eantnarule 
auditory memory and spatial orientation as assessed by three Frostig 
subtests were the best general predictors of the criteria variables. 


It is postulated that the development of the integrated abilities is 
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based in part on the previous development of certain basal abilities. 
A hierarchical structure of abilities is suggested in which Org 
abilities influence the development of integrated abilities which, 

in turn, influence criteria variables such as academic achievement 
and intellectual development. 

In remedial developmental programing, when deficient basal 
abilities are diagnosed, it is suggested that remedial work should be 
directed not only at overcoming basal disabilities, but also at 
developing related integrated abilities, to allow for improvement in 


the criteria variables of early academic learning. 
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CHAPTER I 
THE PROBLEM 


Early child Re yetopNent can be studied in a variety of 
contexts. This study is concerned with exploring the academic and 
intellectual development of children in grade one, particularly as 
this development relates to certain underlying abilities which are 
usually described as perceptual or learning abilities. 

The young child entering a formal school setting has a wide 
variety of past learning on which to draw. Various assessment tech- 
niques have been devised in the past decade which purport to measure 
past learnings which are classified as learning abilities and 
perceptual skills. 

Certain classificatory instruments are in common use during 
the primary school years. These include reading readiness and 
achievement tests and, where the child's general intellectual 
functioning is in question, intelligence tests. Academic achievement 
and intellectual functioning are represented generally by composite 
test scores, representing a mean score derived from a number of 
subtests, which in turn are based on a wide variety of underlying 
abilities. At best, achievement and intelligence test scores are 
global indicators of underlying abilities. The new ability tests may 
be able to assist in the investigation of invelieeenes and academic 
eer te by discriminating between some component abilities serving 


as bases for this functioning. 
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On a more practical level, it generally is assumed to be 
possible to provide developmental programs which will be of benefit to 
the child with certain skill enero Programming to increase learning 
abilities is a common practice in some special education, remedial and 
readiness classes. The amount of test information on children with 
learning difficulties that may be made available to teachers has 
increased enormously in the last decade. The problem faced by teachers 
is to select those test behaviours which are most related to school 
success and to build developmental programs aimed at increasing 
deficient abilities. 

Pressure on school boards to provide suitable programs for 
preschool and primary children with weak areas of development has 
increased enormously with the widespread use of simple screening 
devices such as the Denver Developmental Screening Test (Frankenburg 
& Dodds, 1967) which hake it possible to survey entire health units for 
four and five year old et iron showing atypical development. The 
assumption that early diagnosis and developmental programming can lead 
to a worthwhile reduction in the learning difficulties of children 
appears to be general among professional educators, parents and 
medical personnel. This situation places a heavy responsibility upon 
school personnel, as research information both on identifying 
learning patterns in children and on interventional techniques to 
improve these patterns is inadequate for purposes of classroom | 


programming. 
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Statement of the Problem 

A number of relatively new assessment techniques have been 
devised which purport to measure visual and auditory abilities which 
are assumed to be bases for children's learning. This study examined 
some of these learning ability tests to explore their relationships 
with each other, with reading readiness and academic ability and with 
intellectual achievement of grade one children. The purposes were to 
attempt to differentiate the abilities required for success in the 
intellectual and academic areas and to obtain further information on 
relationships among the processes assessed by certain ability tests. 

This study was exploratory in nature. The relationships 
between some commonly used school tests and the new learning ability 
tests described were examined to add to the understanding of the 


abilities important to children in grade one. 


Justification for the Study 


There are many studies examining the relationships between 
specific perceptual abilities and reading. In general, previous 
studies have been done with subjects in grade three or higher grades. 
A number of auditory and visual learning abilities as they are related 
to reading readiness, reading, arithmetic and intellectual development 
in grade one children were examined in this study. Therefore, the 
present study gest eae younger children and a wider range of 
abilities than is customary, as well as adding the dimension of 


intellectual development. 
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The tests used in this study include some that are in common 
use by schools. This allows for the possibility of obtaining 
‘additional information on familiar instruments. 

Generally, previous studies have used simple correlations to 
examine the relationships between single learning abilities and 
criteria variables such as reading. In this study, stepwise multiple 
regression analysis was used to allow the examination of the 
relationship between several predictor variables and the criterion . 
variables. It was hoped that better prediction and the avoidance of 
“the deceptive appearance of relatively simple relationships between 


predictors and criteria would be provided by this type of analysis. 
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CHAPTER IT 


REVIEW OF RELATED RESEARCH 


The Role of Perceptual Learning Abilities in Early School Experiences 

In assessing the preschool child, the examiner usually must 
make assumptions about underlying perceptual skills with only the 
Avi dence available from the child's motor behaviours, for example, 
speech and drawing. The school age child generally can respond to a 
‘wider variety of assessment techniques, making more specific diagnosis 
possible. A COS RIe amount of research on the perception of the 
young. school child has been done, much by reading specialists who tend 
to limit investigation to their own field. The effect of inadequate. 
perceptual skills on arithmetic, spelling, writing, motor ability and 
social and emotional development recently has received some attention 
by investigators interested in learning disabilities. Some of this 
latter research has been marred by having a definite bias toward 
certain of the many commercial programs presently available for 
classroom use with learning disabled children (Weintraub, 1973). 

Other problems increase the difficulty of evaluating the 
‘research on perception. Confused terminology makes comparison of 
studies difficult unless the reader is familiar with the tests used. 
For example, a test of auditory memory may involve assessing the 
child's ability to remember tones, nonsense words, numbers, sentences 


or story detail. Closely related to the problem of terminology is the 


jaum yilevaw santmexs odd .bitdo foorsaesqg s1i3 gotteesras ol 
etd yino dafw elite [savjqso1sq. antyivabny  Jueds enol iqmress silem 


.siqasxs 103 ,e1votvered rotom a'bitndo ef? mort oidsiteve eonebtve 
s o3 baogqest ned ¥lisisasg bitds sgs Looroe sdT -anivesb bas doseqge 
etaongsib altiosge stom gabiam ,sspindost Inemagesen To yseteev rabiw 
sd to noligaoieq 93 no dovksast 1o truom sideusbienes A. .oidteaeq 
boes oflw atatislosqe antbesy vd now ,anbvh feed asi bittio toorlse grey 
staupsbant Io tgostits oft .bisk? cwo 1tedi o3 nokisgivesval simil 03 
bis yiiitds sodJ0m ,agnbitiw ,gotileqe ,stsemittis no alitde Iauaqeoreq 
sotinetis smoe bavisos: esd vidasser 3nemqoieveb Iunoitome bra Ietoos 
etd’ Ie smo2 .agtsilidceltb gninissi oat bstestsint etodsgisesvat yd 
biewos eakd sitnttob s gaiver vd bavrsm asod aed dorsopes teasIel 
tol sidseibevye yitasee1g amexgoxq {eloxsmitos yoo sf3 lo nissisa 
.(EVCL ,duszinisi) netblido beldsarb antmisel ity sab! mobeeaLo 

ond gnitsulsve io-ystustitib od1 sessyont amsidotq t9AIO 
to noaivsquos sejem ygolombmres baay3100 sob jqes%9q HO <r 
Lage et rsbest fia an a ee 


— 


difficulty in relating various aspects of the same skills. The 

various auditory memory abilities mentioned appear to have some common 
Lest van factor, but this may not appear when the tests are analyzed. In’ 
general, instruments commonly used to assess perception have not been 


shown to be particularly valid (Weintraub, 1973). 


Learning Abilities in the Primary Grades 


(a) Auditory Discrimination 

Auditory discrimination is the capacity to distinguish 
phonemes in speech (Wepman, 1959). A hearing loss reduces auditory 
discrimination, but poor discrimination can exist without a depressed 
threshold of hearing. Sanders (1971) considered the development of 
auditory discrimination to depend upon the type of sounds encountered, 
their frequency and their significance to the child. 

A serious deficiency in auditory discrimination could effect 
all areas of language development. Blank (1968) considered the reading 
failures of some children secondary to an oral language deficit caused 
by an inability to hear and discriminate sounds accurately. Hildreth 
(1946) concluded that inaccurate discrimination and poor articulation 
may be common factors in both reading and speech difficulties. It has 
been noted that as the number of articulation errors increases, the 
reading readiness level of children tends to become less adequate 
(Weaver, Furbee & Everhart, 1960). 

Several studies have examined the effect of the inadequate 
development of auditory discrimination on Bapindiae reading. Durrell 


and Murphy (1953) observed that among their clinical cases almost every 
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child seen with reading achievement below the grade one level had a 
marked inability to discriminate sounds in words and concluded that this: 
is the skill most frequently deficient in beginning reading. Rd iinen 
with poor auditory skills who are taught reading by a phonetic approach 
are clearly at a disadvantage (Bond, 1935). Thompson (1963) found 
auditory discrimination scores useful as predictors of early reading 
success. 

Auditory discrimination may affect the development of auditory 
memory, while auditory discrimination and vocabulary may affect each 
other simultaneously. The child who has difficulty in differentiating 
sounds probably will not learn the meanings of similar sounding words 
at a normal rate. At the same time, it appears to be easier to 
discriminate sounds when the words used are familiar (Elenbogen & 
Thompson, 1972; Katz, 1967). It would appear that when discrimination 
is to be Teer the child's level of vocabulary should be taken into 
account. | 

In the formal assessment of auditory discrimination, three 
general approaches are used. Some experimental work was done on 
the discrimination of tones of different pitch, loudness and duration 
(Buktenica, 1971) with adaptations of the Seashore Test of Musical 
Talent (Seashore, Lewis & Saetviet, 1928). A second approach is the 
use of picture tests in which the examiner says a word and cHeMenniaer 
selects a corresponding picture. In the third approach, the examiner 
says two words and the child indicates whether the words he heard were 


the same or were two different words. 
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The effect of vocabulary level on tests of auditory discrimina- 
tion has been discussed. Another factor that may affect discrimination 
scores is auditory memory (Goetzinger, Dirks & Baer, 1960). 

In summary, it appears that there may be a considerable amount 
of relationship among abilities in discriminating sounds in words, 
articulation, early reading, particularly when a phonetic approach 


is used, vocabulary and the recall of auditory stimuli. 


(b) Auditory Closure and Sound Blending 

Auditory closure and sound blending appear to be rather 
specific skills which have not been investigated fully as yet. Closure 
Pare to the ability to perceive incomplete stimuli as whole (Sanders, 
1971) which Thurstone (1944) isolated as a factor of perception. 
Auditory closure appears to eee ee sat in understanding partially 
heard auditory messages and may be of great importance to the partially 
deaf or bilingual vn Closure may be based in part on vocabulary 
and discrimination. 

Sound blending, the ability to hear isolated sounds and blend 
them into words, was found to be related both to closure and to 
spelling (Bannatyne & Wichiarajote, 1969). In the school child, skill 
at sound blending may be related closely to exposure to a phonetic 
approach in reading, as well as to closure, discrimination, auditory 
memory and vocabulary. 

Closure and sound blending are assessed by various tests. One 
of the most faniliar instruments in use is the Illinois Test of 


 Psycholinguistic Abilities (Kirk, McCarthy & Kirk, 1968). 
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(c) Auditory Memory and Sequencing 

Auditory memory and sequencing appear to play an important role 
in several areas including language development, vocabulary and 
articulation (Eisenson, 1965). A deficiency in meaningful auditory 
memory may lead to a tendency to confuse instructions and a failure to 
learn from auditory i ane Zigmond (1969) found dyslexic 
children to be deficient in both meaningful memory for sentences and 
nonmeaningful memory for digits, rhythms, words and nonsense words. 

De Hirsch, Jansky and Langford (1966) found the nonreaders in their 
sample to be inferior to more successful children in their grasp of 
story details and in sequencing. 

Sequencing, the ability to recall events in the order in which 
they occurred, may be a skill which transcends the usual division 
‘assumed to differentiate eee and visual perception. De Hirsch 
(1967) referred to sequencing as the child's ability to pattern events 
in time and space. When temporal patterning ability is inadequate, 
various deviant behaviours may occur, including Donrenel word order, 
an inability to learn arithmetic and extreme difficulty in copying 
vere 

Many tests of auditory memory and sequencing are in common use, 


ranging from tapping to repeating sentences and retelling stories. 


(d) Vocabulary 


Vocabulary development was discussed briefly both as it influ- 
ences and as it is influenced by discrimination, closure and memory. 
Knowledge of word meaning is a basic skill in language development and 


appears to depend on the integrity of a number of underlying abilities. 
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Vocabulary commonly is assessed by having the child indicate 
a picture which corresponds to the word spoken by the examiner or by 


the child orally defining words. 


(e) Visual Figure-Ground Discrimination 

An sete ees fixate visually on certain stimuli while 
relegating other stimuli to the background seems to present some 
children with serious learning problems. Failing readers in the 
de Hirsch, Jansky and Langford study (1966) differed from slow starting 
readers on several factors, including severe figure-ground deficits. 
Silver and Hagin (1963; 1966) found that childhood dyslexics who 
achieved adequate reading ability as adults tended to be those who 
displayed few figure-ground errors as children. Figure-ground 
differentiation was found to be related to reversal tendencies 
(Krise, 1952) which are considered as a problem only if they persist 
after the age of ee or eight (Howard & Templeton, 1966). 

In summary, figure-ground discrimination appears to be a basic 
skill in all visual perceptual raske, When discrimination is 
developed inadequately, there may be confusion and hesitations in the 
interpretation of visual stimuli leading to a variety of reading, 
writing, motor and perceptual anomalies. 

Erevacoe te figure-ground discrimination is assessed by 
picture tests. The relevant visual stimulus may be obscured by lines 
or it may be superimposed on other figures. The child may be asked to 


show the examiner the required figure or he may trace over the figure. 
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(£) Visual Closure 

Visual closure, the ability to recognize a shape or a word when 
only part of it is visible, may be related to figure-ground discrimina- 
tion (Ayres, 1965). Elkind, Horn and Schneider (1965) found visual 
closure positively correlated with general reading ability. Tinker 
(1965). discussed the tendency of both en tdren and adults to use only 
parts of words for identification, for example, beginning, ascending 
and descending letters. When reading is rapid, the reader tends to 
rely on closure and context cues for most word recognition. Goins 
(1958), in her factoral analysis of perceptual and reading tests, 
found one of the two factors isolated re be strength of closure which 
she considered to be related to the ability to keep in mind a figure 
against distraction. This dobemiweton appears to relate Goins' 
closure to both visual memory and figure-ground discrimination. 

Good visual closure tests do not appear to be readily available. 
One that is in common use is the visual closure subtest on the Tilinois 
Test of Psycholinguistic Abilities (Kirk, McCarthy & Kirk, 1968) in 
which the child finds partially hidden pictures of common objects. 
This task may not be closely related to closure in reading and is 


easily contaminated by previous experience (Golden & Steiner, 1969). 


(g) Visual Memory and Sequencing 


Children who are poor at reading (Vernon, 1971) and spelling 
(Bannatyne & Wichiarajote, 1969) frequently have shown visual memory 
deficits. Lyle and Goyen (1968) investigated three aspects of visual 
memory, immediate recall, delayed recall and sequential recall. Retarded 


readers performed at a significantly poorer level than normal readers 
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on all three tests, but in a manner similar to that of younger normal 
readers. The authors concluded that visual memory is a developmental 
skill, that retubdet readers appear to show a general perceptual 
deficit and that this deficit may be related to Goins' factor of speed 
of decoding (Goins, 1958). 

Visual memory appears to be a complex skill, based in part on 
accurate visual discrimination of stimuli and a sequential, possibly 
spatial, element which as yet has not been clearly Wie6i ated and defined. 
Many techniques are used to assess visual memory 1HEvaaABowBAd 
stringing, memory for designs and the recognition and/or replication of 


letters and words. 


(h) Copying 

Visual-motor skills frequently are assessed by analyzing 
children's ability to copy forms and symbols. Research findings on the 
effectiveness of copying. skills as predictors of future school perfor- 
mance are not clear. Copying was one of the major weaknesses of the 
egies readers in the de Hirsch, Jansky and Langford study (1966). 
Kephart (1958) analyzed differences between high and low scores in the 
Metropolitan Readiness Tests (Hildreth & Griffiths, 1955) and found 
that copying scores showed the most variation. The implications of 
this finding were not discussed. 

The relationship between copying and school achievement is 
obscured to some extent because various tests appear to give airrerent 
results. Familiar tests include the Bender-Gestalt (Bender, 1938), 


the Goodenough Harris Draw-a-Person (Harris, 1963) which is a drawing 
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rather than a copying test and which is included in an adapted form in 
the Metropolitan Readiness Tests, the Visual Achievement Forms (Winter 
Haven Lions Club, 1955) which are incorporated in the Purdue Perceptual 
Motor Survey (Roach & Kephart, 1966) and the Graham-Kendall Memory for 
Designs (Graham & Kendall, 1960) which includes a strong visual memory 
component. The Dieeeee Pekan test appears to have the Jeast in common 
with the other tests and appears to be measuring abilities besides those 
in the perceptual-motor area (Waters, 1961). Keogh (1968) found that at 
all ages, children in the poorest socio-economic areas showed the lowest 
scores on the Bender-Gestalt, but not necessarily the lowest scores on 
the Draw—a-Person, 

There have been several attempts to use the results of copying 
and drawing tests as predictors of school achievement. Huelsman (1958) 
considered that the relationship between copying of the Visual Achievement 
Forms and reading disappears when intelligence is held onaeen ts but 
other investigators (Robinson, Letton, eee Rosenbloom, 1958) found 
the relationship to be low but constant at the grade one level. A three 
year study (Robinson, Mozzi, Wittick & Rosenbloom, 1960) was done to 
determine the relationship of Visual Achievement Form scores with other 
measures at grades one, two and three. Visual Achievement Test scores 
of grade one children showed a slight relationship with grade one 
scores in reading and intelligence, but not with writing or visual 
efficiency. The grade one Visual Achievement Test scores remained 
significantly related to the reading achievement of the children when 
they were in grades two and three. The Visual Achievement Test scores 
obtained by the children in grade two also were related to reading 


achievement. However, the Visual Achievement Test scores obtained 
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when the children reached grade three showed no relationship with 
reading achievement. As predictors of reading failure, the scores 
were of limited value, identifying only eleven of the twenty-four 
children in the lower third of the reading class. This study appears to 
indicate the change that occurs in perceptual skills after age six and 
the difference in their significance for school learning at various age 
levels. It may be of considerable importance to assess and develop 
deficient visual-motor skills in the preschool and grade one child. The 
role of these skills in the learning of the eight or nine year old child 
may be minimal. 

Performance on the Bender-Gestalt and reading readiness tests 
was found to be associated (Snyder & Freud, 1967). Keogh and 
Smith (1967) examined this relationship and found that while high 
Bender scores were generally associated with good school achievement, 
there was no clear relationship between poor Bender scores and 
achievement. These authors suggested that the Bender may serve as a 
useful screening device to indicate young children who may later 
develop difficulty with school learning. 

In summary, while copying and drawing tests cannot be 
considered as sufficient by themselves to indicate children with 
potential eeraine problems, they may serve as useful and quick 
screening tools to decide which children need further assessment. The 
most useful copying test in terms of prediction might be one that 
includes both Aenuene and letters, as does the copying subtest of the 
Metropolitan Readiness Tests (Hildreth & Griffiths, 1955). The use of 

copying tests with children over eight years of age seems less suitable 


than their use with younger children. Copying and drawing tasks 
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require the use of a complex set of skills including fine motor 
co-ordination, figure-ground discrimination and a knowledge of 


two-dimensional spatial relations. 


Intellectual Assessment, Perceptual Development and Reading 


As Vernon (1960) indicated, intelligence test items, even 
epee haces by Thurstone (1938) as containing a high degree OF the 
verbal-educational factor, also contain a spatial-perceptual component. 
It is inevitable that both auditory and visual perceptual abilities will 
influence intelligence scores. At the younger age levels, the Stanford- 
Binet is loaded heavily with visual perceptual tasks (Frostig, Lefever 
& Whittlesey, 1963) but these become less common at later age 
levela, The Wechsler Scales give considerable weight to visual 
perceptual and visual-motor skills at all age levels. 

MacFarlane Smith (1964) considered that educational selection 
procedures tend to differentiate in favour of children with superior 
verbal ability and against those with superior spatial ability. Gen- 
erally this seems'to be true in reading, as many studies have found that 
children who fail in reading aati, be more deficient in verbal than 


in spatial factors. Almost two-thirds of the reading impaired 


children studied by Huelsman (1970) had lower verbal than performance 
Wechsler scores and generally were low in the information, arith- 
metic and coding subtests. Thompson (1963) found poor readers to 
be significantly higher on performance than on verbal intelligence 
scores. Research findings summarized by Strang (1969) indicated that 


poor readers tend to be characterized by low verbal scores and to be 
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extremely low in the information, arithmetic and coding subtests of the 
Wechsler Scales, with the digit span subtest frequently being the lowest 
of all, Kinsbourne and Warrington (1963) found two groups of backward 
readers, the group described in the previous studies who were verbally 
inefficient, and a second group who had lower performance scores than 
verbal scores on the Wechsler Scales. This second group was extremely 
low on the block design and object assembly subtests, which the 
authors felt was due to deficiencies in sequential ordering and an 
inability to recall and manipulate sequences. These conclusions 
together with Strang's (1969) finding that digit span, a verbal 
sequential memory task, was often the lowest score among the verbally 
deficient children, appear to suggest that sequencing is an ability 
which may strongly influence both verbal and performance scores of the 
Wechsler Scales. 

Olson (1966 a;.1966 b) examined the relationship between 
scores on the Frostig Developmental Test of Visual Perception (Frostig, 
Lefever & Whittlesey, 1961) and the California Test of Mental Maturity 
(Sullivan, Clark & Tiegs, 1957). Children assessed were in grade three, 
the level at which the authors of the Frostig test consider the effect 
of visual pane onion on other behaviours to be decreasing rapidly 
(Frostig & Maslow, 1969). Olson (1966 a) found that scores on the 
California Test and total Frostig scores were highly correlated, with 
the Frostig subtests of figure-ground discrimination and form constancy 
most significantly related to the California scores. | 

In summary, it appears that perceptual abilities are assessed 


to an unknown extent by intelligence tests. Because of this, it was 
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17 
considered desirable to establish more clearly the relationship between 
specific EIA test results and intelligence tests, particularly 
the Wechsler Intelligence Scale for Children (Wechsler, 1955) because 


of its widespread use with school children. 


‘Sex Differences in Perceptual Development 


Characteristically males tend to show slower development of 
perceptual skills than do females. Males were found to have 
greater difficulty with reading readiness tests (Carroll, 1948), to 
make up the majority of failing readers (de Hirsch, Jansky & Langford, 
1966) and to make considerably more reversals (Fabian, 1945) than 
girls. Barrett's study (1964) examined the usefulness of visual 
discrimination tasks as predictors of first grade reading achievement 
and found sex differences in the effectiveness of the predictors used. 

Males may epeeneedar slower development in auditory discrim- 
ination than do females. There is some evidence of slower articu- 
latory development (Poole, 1934) which may accompany delayed discrim- 
ination. Illingworth (1970) considered that delayed language development 
is common in some families, but may be more prevalent in male children. 
Such maturational delays may occur as a result of slow development of 
part of the central nervous system. 

Because of the generality of the finding that males show 
slower maturation of various skills, research studies of perceptual 


development should be controlled for sex ratios. 
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Conclusion: Patterns of Learning Abilities 


There appears to be sufficient information in available 
research to allow postulations to be made on the existence and nature 
of certain patterns of learning abilities, These patterns appear to be 
based on underlying basal abilities and to manifest themselves in a 
range of behaviours which may be observed in school tasks and tests of 


intelligence. 


(a) Visual Figure-Ground Pattern 

The ability to fix attention volitionally on a specific visual 
stimulus while relegating all competing stimuli to the background and 
to change the focus of attention at will is a skill that is basic to 
the interpretation of all visual information. When it is poorly 
developed, there may be difficulty in interpreting pictures and in 
copying. Visual sequential memory may be poorly developed and the 
performance subtests on the Wechsler Intelligence Scale may show 
considerable scatter. Visual closure may be related to figure-ground 


differentiation. 


(b) Auditory Discrimination Pattern 

The ability to discriminate speech sounds is basic to learning 
speech and language. Poor discrimination may result in articulation 
errors, poor level of development of vocabulary and auditory memory, 
inadequate auditory closure and weak sound blending skills. The 
verbal subtest scores on the Wechsler Intelligence Scale for Children 


may show scatter, 
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(c) Spatial Pattern 

The ability to indereeand the use of space may be basic to 
effective drawing and copying. There is research to Berry, that the 
recognition of spatial relationships is important in learning arithmetic 
(MacFarlane Smith, 1964). The spatial pattern may be related to the 


figure-ground and/or sequencing patterns. 


(d) Sequencing Pattern 

Sequencing 8 as to be closely related to auditory and visual 
memories. De Hirsch (1967) defined sequencing as the ability to pattern 
events in time and space. Therefore, #oaceisiny may include the 
spatial pattern and may. influence the learning of arithmetic. Further 
research is needed to establish the nature of space and sequencing and 
how they relate to intellectual and academic tasks. 

_ Sequencing may effect any tasks involving memory which on the 

Wechsler Intelligence Scale for Children might include the subtests 


of arithmetic, digit span and information. 


(e) Vocabulary Pattern 

Vocabulary is not considered as a basic perceptual ability. 
However, Trowledae of word meaning appears to be related to some 
perceptual abilities as, for example, auditory discrimination 
(Elenbogen & Thompson, 1972). This study treated knowledge of word 
meanings as a predictor variable. The vocabulary pattern may include 
verbal subtests of the Wechsler Scales, part of reading readiness 
tests, auditory discrimination, auditory memory, sound blending and 


auditory closure. 
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The existence and nature of these patterns of learning abilities 
are highly conjectural as yet. However, if programming for children 
with learning difficulties is to be effective, specific deficits and 
groups of deficits must be fsonaver and their influence on the child's 


development examined as rigourously as possible. 
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CHAPTER III 


SUMMARY OF RESEARCH, DEFINITIONS AND HYPOTHESES 


summary of Research 


Auditory and visual abilities develop gradually and, in the 
pre-adolescent child, a wide range of abilities is regarded as normal, 
Generally, it is assumed that lags in the development of abilities may 
occur as a result of inadequate experience, central nervous system or 
other physiological deficit or may be within the lower level of the 
normal range of abilities. Regardless of its etiology, such a lag may 
predispose the child to various intellectual and learning difficulties. 
The relationships among certain auditory and visual learning abilities 
and early academic and intellectual development were investigated in 
this study. 

Research, often done recite specialists, has identified 
several perceptual abilities as important in he fires years of school. 
Because of this, the subjects in this study were five and six years of 
age. Another reason for using young school children is the reported 
rapid decrease in the direct influence of Se reprinn on academic 
performance after the primary grades. 

A number of visual and auditory learning abilities have been 
found to be related to early school progress. Auditory discrimination 
appears to be basic to the development of receptive and expressive 
language and has been related to reading, auditory memory and 
vocabulary. Auditory discrimination may influence auditory closure 


and sound blending, both of which have been linked to success in early 
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reading experiences. Auditory memory and sequencing have been found to 
be deficient in many children experiencing failure in reading. The 
relationship between auditory memory and auditory discrimination has 
not been clarified. 

Vocabulary is an intrinsic part of language pevelamnenty It 
appears that vocabulary, auditory memory and auditory discrimination 
are related, but this relationship requires further examination. 

Figure-ground discrimination, visual closure, visual memory and 
the ability to recognize spatial relationships have been related to 
reading and arithmetic achievement. The degree of relationship appears 
to depend to a large extent on the age of the subjects studied. 
Generally the relationship is moderate in grades one and two but 
pone ere weaker after grade three. 

Copying appears to involve a complex of visual-motor skills. 
Overly optimistic claims have been made as to the Bete value of 
certain copying tests. As with other visual perceptual assessment 
techniques, the ability to copy at the age of five and six years seems 
to have a moderate relationship with future school achievement. 

When an instrument tapping a wide range of visual and auditory 
skills is used, such as the Wechsler Intelligence Scale for Children, 
the most common finding is that poor readers tend to be deficient in 
verbal abilities. However, when a large number of children wich 
reading problems are examined carefully, two groups appear to emerge, 
those who are low in verbal skills and those whose chief difficulties 
appear to be associated with visual tasks. Subtests requiring 


sequencing and memory may tend to be low in both the verbal and 


s¢ 


o2 bmiot aeed evar ainkosoupas bran yromea yiodrbuA .2spnelraqKe aettbaers 
sdf .aotheoy of stufis? gntonoizeqxs wozbiins yaem at instobish of 
asd noltantmisoetb vrottbus bas ronment ysotibue nsawied giienotisiot 
Jbstitiwis need Joa. 
$I .Snemqoleveb sgbugdcit lo t16q Stdniwin! as ef via ludesod . 
noksaninizselb ytottibua bas ytomsem yioIrbue , Vite luds20y jerk etseqqs : 
notistimaxs tsdinel satiupat qidenofisist elds Ind ebotsist sae 

bus yromsm {eyety ,stueclo [ruetv notssnimivoetb brverg-swegtt 
os betefs2 mood svad aqidenorisiax Ipitaqe osingoosa of YIiitde ada 
ersoqaqe qtdanotsaies to sstgsb efT .itnsmevotdon aisemdiias bns gnibesa 
.botbute edoatdie sid io oan sd? no Jtnctxo og1sl 5 oS basqeb as 
jud ow? bose sno esbs1e nt sdsrsbom et qideanotasis: odd yilaresaso 
.setit sbsig 199%s8 15dsaw yidetebienoo 

.alftde rot0m-Isvetvy to xefqmoo 5 aviovnl 01 atReqqs gni¢ga@ 

to oulay obaeongstb sid ot en sbam ooad eves amiain otiatmtsqo yireyO 7 

Jnemaesees Iaviqsoi1sq Ieuetyv yeito d3jiw eA .a3e63 gnbyqoo alssie 
amese eitesy xte bok ovii to sage sd3 is ygoo o1 ytilida sft ,asupinios? _ 


.Jnsmaveinos Loorne studn? dibw qidenoijeis: otersbet s sya of : 


yiroitbusa bane Lavetv to sgnat sbiw & antqqss Inamoizent ne asdW : 
,mei1blisidD 10? siasd® sonesatifsani seladosW of) 28 dove , bean at elite : 
: 4 


ai anetstteb ad o4 bred e1r9bsex tooq isda el gnibnid nommos se08 eda 


= ts” ; : 7 = i oa - — nee Soe 
1 p Va 7? ms ae | ji th So ho “a oni aa 
A at ; : _ 


disziw aozk ‘Lis to tsdmn opie! s nedw Tey aae seettiiids isd: 


23 


performance areas. Despite its common use, little evidence is 
available on the role of perceptual abilities in the Wechsler Scales. 
This was examined in the present study. 

The auditory and visual abilities mentioned above were assecsed 
in this study and their relationships with each other, with Wechsler 
intelligence scores, with reading Peadinece and with early achievement 
in reading, arithmetic and spelling were investigated. Both males and 
fenaiee were included in the study to avoid a sex bias, in view of the 


common finding that males tend to mature more slowly than do females. 


Definitions 


(a) Achievement 

This is the level of academic achievement as measured by a 
standardized cebia The subtests of reading, arithmetic pedaene liens 
on the Stanford Achievement Test, Primary I (Kelley, Madden, Gardner 


& Rudman, 1964) were administered. 


(b) Auditory and Visual Closure 

Closure refers to the ability to recognize as complete a 
stimulus which is only partially presented. The Auditory and Visual 
Closure subtests of the Illinois Test of Psycholinguistic Abilities 


(Kirk & McCarthy, 1968) were used. 


(c) Auditory Discrimination 
This refers to the ability to differentiate between similar 
sounding auditory stimuli. The Goldman-Fristoe—Woodcock Test, quiet and 


noise subtests, (Goldman, Fristoe & Woodcock, 1970) was used. 
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(d) Auditory and Visual Sequential Memory - Nonmeaningful 


Nonmeaningful sequential memory refers to the ability to 
remember the identity and order of presented symbols. The Auditory 


and Visual Sequential subtests of the Illinois Test of Psycho- 


linguistic Abilities wers used. 


(e) Auditory Memory - Meaningful 


Meaningful auditory memory is the ability to recall sequences 
of words and sentences. The Auditory Attention Span for Related 
Syllables subtest from the Detroit Tests of Learning Aptitude (Baker & 


Leland, 1959) was used. 


(£)- 4Frostig Visual Perception Scores 


The Frostig Developmental Test of Visual Perception (Frostig, 
Lefever & Whittlesey, 1963) is widely used in schools. It consists of 
five subtests purported to assess various visual perceptual abilities. 


Scores of the .five subtests and the total Frostig test were used. 
(g) Intelligence Scores 


Intelligence was used to refer to the Verbal, Performance and 
Full Scale scores of the Wechsler Intelligence Scale for Children 
(Wechsler, 1955). All verbal subtests and all performance subtests 


except Mazes were administered. 
(h) Readiness and Reading 


Reading readiness scores were from the Metropolitan Readiness 


Tests (Hildreth, Griffith & McGauvran, 1965) The term reading 
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25 
readiness was used to refer to the abilities needed for beginning 
reading, the first introduction to printed letters and words in grade 
soni ie early reading was used to refer to reading in the primary 
grades. 

(i) Sound Blending 

This is the ability to blend sounds into meaningful words and 
may be an important skill in early reading (Hardy, Stennett & Smythe, 
1973). In this study, it was assessed by using the Sound Blending 


subtest of the Illinois Test of Psycholinguistic Abilities. 


(j) Spatial Relations 
This refers to the ability to relate objects to each other in 
three dimensional or two dimensional space. The Ayres Space Test 


(Ayres, 1962) was used to assess spatial relations. 


(k) Visual Figure-Ground Discrimination 

. Figure-ground discrimination is the ability to attend to a 
relevant stimulus in the presence of distracting background stimuli. 
It was assessed by using the Southern California Figure-ground Test 
(Ayres, 1966) BRdeny the figure-ground subtest of the Frostig 


Developmental Test of Visual Perception. 


(1) Vocabulary 


Knowledge of word meanings is basic to verbal reception and 
expression and was assessed by the use of the Peabody Picture 
Vocabulary Test (Dunn, 1959). In the Peabody, the subject selects a 


picture to illustrate the word spoken by the examiner. 
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(m) Learning Ability 

This term is used for any skill which apparently must be 
Pet cea developed at least before a new and possibly more complex 
skill can be acquired. For example, a certain Wena h of auditory 
discrimination, vocabulary and visual memory may be learning abilities 
required for reading. In turn, a knowledge of reading may be considered 


as a necessary learning ability for the mastery of social studies. 


(n) Pattern of Learning Abilities 

This term is used to describe two or more learning abilities 
which appear to be related beyond a chance level. A pattern of 
learning abilities may include perceptual, readiness, academic and 


intellectual skills. 


Hypotheses 


The review of related research did not lead to firm 
hypotheses. The postulates used as bases for investigation in this 
study might be described as expectations rather than as hypotheses. 
They served to summarize those relationships which appeared to be 
most likely on the basis of previous research, which had tended to 
examine relationships among mello cn, small numbers of abilities. 
In order to avoid overlooking significant relationships which might 
not have been examined in previous studies, a number of relationships 
in addition to those specifically hypothesized (i.e. expected) were 
examined in this study. 

1. Relations of particular auditory and visual abilities 


with readiness, achievement and Wechsler scores. 
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The first section was concerned with identifying abilities 
which intlependently correlated to the greatest extent with subtest 
and total scores on the Metropolitan Readiness Tests, with grade one 
achievement in reading, arithmetic and spelling, and with subtest and 
total scores on the Wechsler Intelligence scale for Children. A 
division on the Metropolitan subtests was expected, with visual 
abilities related to the subtests of Matching, Numbers and Copying, 
and auditory abilities related to the Word Meaning and Listening 
subtests. It was expected that both auditory and visual abilities 
would be related to the Alphabet subtest. 

In reviewing the literature, it appeared that auditory and 
visual memory, auditory discrimination and sound blending were closely 
associated with early reading, while spatial relations and possibly 
figure-ground discrimination were associated with arithmetic. It was 
expected that only baleen meee ds would be related to the Performance 
subtests of the Wechsler Scales and only auditory abilities would show 
relationships with the Verbal subtests. 

To investigate these expectations the following statements 
were hindes For statistical testing they were stated in null form. 

1. (a) No auditory abilities assessed in this study have 
statistically significant relationships with reading readiness scores, 
grade one achievement scores or Wechsler intelligence scores. 

1. (b) No visual abilities assessed in this study have 
statistically significant relationships with reading readiness 


scores, grade one achievement or Wechsler intelligence scores. 
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2. Relations of groups of predictors to criteria variables. 
There is Bence from previous research that auditory and, 
to a lesser extent, visual abilities are important in early reading 
and intellectual development, while arithmetic appears to depend 
primarily on visual perception. 

2. (a) Readiness tests such as the Metropolitan assess a 
number of areas which have been related to reading and arithmetic 
abilities. The auditory and visual abilities considered to be most 
related to school readiness were identified as those which should 
best predict the criterion daria le of readiness as assessed by the 
Metropolitan Readiness Tests. For statistical testing, this was 
stated in the null form: 

With the total readiness score as the criterion variable, 
the following are not important predictor variables: auditory 
discrimination, auditory memory, vocabulary, visual memory, figure- 
ground discrimination and spatial relations. 

2. (b) There is evidence from previous research that certain 
auditory and visual abilities are related to success in early reading | 
and it was expected that these should predict best the criterion 
variable of reading achievement. In null form: 

With reading achievement as the criterion variable, the 
following are not important predictor variables: auditory memory, 
visual memory, vocabulary and auditory discrimination. 

2. (c) Arithmetic ability has been related to understanding» 


space and figure-ground discrimination has been considered as 
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necessary to spatial concepts. It was expected that these abilities 
would be the best predictor variables for arithmetic achievement. In 
null form: 

With arithmetic achievement as the criterion variable, the 
following are not important predictor variables: spatial relations 
and figure~ground oe Pere ees ote 

2. (d) The Wechsler verbal score has been related in previous 
research to knowledge of vocabulary which has, in turn, been related 
to auditory discrimination and auditory memory. It was expected that 
these abilities would be the best predictor variables for the Wechsler 
verbal score. In null form: 

With the Wechsler verbal score as the criterion variable, the 
following are not important predictor variables: auditory memory, 
auditory discrimination and vocabulary. 

2. (e) Clinical evidence and previous research suggested that 
the Wechsler performance score was related to visual abilities as well as 
to arithmetic achievement. It was expected that these abilities would 
be the best predictor variables for the Wechsler performance score. 
in null. form: 

With the Wechsler performance score as the criterion variable, 
the following are not important predictor variables: spatial relations 
and visual figure-ground discrimination. 

3. Relations among particular auditory and visual tests, 
within and across modes, 

At the present time there is insufficient information on the 


relationships among the tests used in this study. Clinical evidence 
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suggested that abilities such as visual figure-ground differentiation 
and spatial relations may be related to each other and to other visual 
measures. Previous research has shown that some tests of auditory 
discrimination, vocabulary and auditory memory showed relatively strong 
relationships with each other. There is only limited information on 
relationships between auditory and visual abilities. In this study, 
all relationships among the tests used were examined. For statistical 
testing, the following statements were made in the null form. 

There are no statistically significant correlations among the 
results of the following predictor tests: 

3. (a) All auditory tests. 

Sea (Db) RAL visual tests. 

3. (c) All auditory and visual tests. 

4. Patterns of learning abilities. 

Previous research tndi cared that certain abilities may be so 
strongly related as to form identifiable patterns of learning abilities. 
It was expected that the Wechsler performance scores would show strong 
relationships with certain visual abilities, the Wechsler verbal scores 
with certain auditory abilities, the arithmetic and copying scores with 
certain visual abilities and the total readiness scores with Wechsler 
verbal scores and certain auditory abilities. The patterns expected 
are given below, stated in the null form. 

The following do not appear to form an identifiable pattern of 
learning abilities; 

Pattern A - Wechsler performance, visual figure-ground 


discrimination, visual memory and visual closure scores. 
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_ Pattern B - Wechsler verbal, auditory discrimination, meaningful 
and nonmeaningful auditory memory, vocabulary, auditory closure and 
and sound blending scores. 
Pattern C - arithmetic, copying and spatial relations scores. 
Pattern D - total readiness, Wechsler verbal, auditory 


discrimination and vocabulary scores. 
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CHAPTER IV 
INSTRUMENTS, SAMPLE, RESEARCH PROCEDURES AND LIMITATIONS 


Instruments Used for Data Collection 

A frequent problem in studies on perceptual development is 
confusing terminology, which is increased by a tendency for investi- 
gators to develop and use their own devices for measuring perceptual 
abilities. In this study, only commercially available, relatively 
standardized instruments, several of which are in common use in clinics 


and school systems, were used. 


(a) Wechsler Intelligence Scale for Children 

The Wechsler has been described as a well-standardized, stable 
instrument (Bivos, 1965) and as the best available compendium of 
individually administered, subject comparison techniques purporting to 
measure intelligence (Buros, 1972). Two further considerations were 
important in selecting the Wechsler. It is in very common use and any 
information as to possible deficits which may be reflected in subtest 
scores should be useful. In certain circumstances, the Wechsler could 
be regarded as a screening device. Furthermore, in a study of visual 
and auditory abilities the Wechsler is highly suitable because of its 


division into verbal and performance subtests. 


(b) Illinois Test of Psycholinguistic Abilities 
The original experimental version of this test appeared in 1961 


and was based on the communication model proposed by Osgood (1957). 
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The experimental edition led to extensive research and had considerable 
appeal for clinicians as it appeared to provide sufficient isolation 

of deficient abilities to allow for practical remedial suggestions. 
Several programs were developed to overcome deficits identified by the 
Illinois, for example, those of Karnes (1968) and Bush and Giles (1969). 

Test-retest reliability for fifty-five six year old children is 
reported by the authors as being 0.70 for Visual Closure, 0.86 for 
Auditory Sequential, 0.38 for Visual Sequential, 0.71 for Auditory 
Closure and 0.42 for Sound Blending (Paraskevopoulous & Kirk, 1969). 

The Illinois subtests used in this study, Visual and Auditory 
Closure, Visual and Auditory Sequential Memories and Sound Blending, 
were selected for specific reasons. The closure and sequential memory 
subtests appear to allow an estimation of an ability which appears in 
both the auditory and visual areas. Sequential memory appears to be 
an important skill in early reading and may be weak Neate of under-. 
lying perceptual problems. Perception and past learning may serve as 
a basis for closure. Sound blending appears to be important for success 
in phonetic word analysis and may be based to a considerable extent on 
auditory discrimination. 

Like the Wechsler scales, the Illinois Test of Psycholinguistic 
Abilities is a familiar test to school psychologists, speech clinicians 
and reading specialists. Further information on its capacity to 
indicate underlying deficits may prove useful to diagnosticians and 


programmers. 


(c) Peabody Picture Vocabulary Test 


The Peabody, in common with most tests, is least reliable when 


used with young children, with a reported reliability of 0.67 at the 
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six year old level (Dunn, 1959). The standard error of measurement for 
intelligence scores at age six years is 8.61, which Dunn considers 
satisfactory. 

Considerable information on the validity of the Peabody is 
given in the test manual. The words were selected from Webster's 
dictionary as able to be depicted with a picture. Individual words 
were selected when the percentage of subjects giving correct responses 
increased from one age group to the next. In comparing the Peabody 
with the eet ee bautay he (1960) vocabulary test, correlations ranged 
from 0.82 to 0.86, with a median of 0.83. Dunn noted that the 
Peabody tends to give the higher score. The Peabody and the Wechsler 
full scale scores correlated at a median level of 0.61, with Peabody 
and Wechsler Verbal at a Renee correlation of 0.67 and Peabody and 
Wechsler Performance at a median of 0.39. Information is included on 
the relationships between the Peabody and a number of school achievement 
tests, 

The Peabody was selected for this study because it gives an 
estimate of the level of receptive vocabulary of a child without 
requiring expressive abilities. This may be an important consideration 


with children experiencing language difficulties. 


(d) Metropolitan Readiness Tests 
The Metropolitan tends to be highly regarded, partly because 
its authors included an extensive discussion on the interpretation of 
test results (Buros, 1972). The subtests include Word Meaning, 
Listening, Matching, Alphabet, Numbers and Copying. The authors discussed 


each of the subtests in terms of content validity. The Metropolitan 
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total score showed a correlation in the range of 0.70 with other 
readiness tests and in the range of 0.50 with the Stanford-Binet. 
In terms of predictive validity with the Stanford Achivement Test, 
Primary I, the correlation of the Metropolitan total score with the 
reading and arithmetic subtests was reported at about 0.67. 

Reported reliability of the entire Metropolitan test by the split 
half method was above 0.90 and by alternate forms was found to be 0.91. 
The test is designed only for the child beginning formal schooling and 
test-retest reliability has not been investigated. 

In summary, the Metropolitan appears to be a well-established 
readiness test and has the added advantage of use in the schools 


included in this study. 


(e) Stanford Achievement Test - Primary I 

The Teel reported the following split half reliabilities; 
Word Reading 0.85, Paragraph Meaning 0.90 and Arithmetic 0.95. The 
authors Stated the test was set up after an examination of 
appropriate courses of cone and texts, but that users of the test 
must determine subtest validity by comparing the questions with their 


own instructional objectives. 


(f) Frostig Developmental Test of Visual Perception 


The Frostig is made up of five subtests, 1) Eye motor 
co-ordination, 2) Figure-ground discrimination, 3) Form constancy, 
4) Position in space, and 5) Spatial relations. A perceptual quatiiént 
can be obtained from the five subtest scores. 

Test reliability was reported as not being especially high, as 


is often the case with tests for young children. Test-retest reliability 
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with a two week interval ranged from 0.42 to 0.80 for the various 
subtests, with the Patera of the perceptual quotient at 0.80. 
By the split-half method, reliability with children of ages five and 
six years ranged from 0.59 to 0.93 for the subtests, and was 0.89 for 
the perceptual quotient, as reported by the authors. 

Studies of the validity of the Frostig have had varying results 
(Olson, 1966). Results of factor analytic studies indicate that ihe 
Frostig is a single factor test for children through grade two, with an 
additional factor emerging after grade two. Therefore, the subtest 
divisions may provide no useful differential discrimination (Buros, 
Ui ke fg 

The Frostig test was selected for this study because it is in 
common use by school personnel and it appears to be useful, at least at 
the grade one and two level, in estimating the child's ability to do 


certain two-dimensional perceptual motor tasks. 


(g) Goldman-Fristoe-Woodcock Test of Auditory Discrimination 

This test has two parts. In the Quiet subtest, the subject 
responds to a recorded word by pointing to a picture. The same 
‘technique is used in the Noise subtest, but the word is presented 
against a background of school cafeteria sounds. The Noise subtest 
is considered by the authors to give an estimate of the ability to 
make auditory figure-ground distinctions. 

Test-retest reliability over a two week interval was established 
by the authors with a group of seventeen children. A test-retest 


correlation of 0.8/7 for the Quiet subtest and 0.81 for the Noise subtest 
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was achieved. By the split~half method, children from three to six 
years of age achieved a reliability correlation of 0.83 on the Quiet 
subtest and 0.61 on the Noise subtest. 

The authors Stated that the words used in the test are familiar 
and meaningful for young subjects, but a question arises as to the 
role of intelligence in the interpretation of the pictures (Buros, 1972). 

The authors assessed concurrent validity by comparing eee ee 
cations of "good" and "poor" dt ecriminarion made on the test with those 
made by experienced clinicians. The correlation between the two 
Shee was 0.76. While more data on reliability and validity are 
available than is the case with most tests of auditory discrimination, 
more evidence of tne test's validity is needed (Buros, 1972). 

This test is not well known as yet, especially in comparison 
with the Wepman Test of Auditory Discrimination. It was selected for 
this study for two reasons. First it was hoped that the Noise subtest 
would give useful information, although this did not occur. In thie. 
study only slight differences were observed between the results of 
the Silent and Noise subtests and no patterns of differences were 
noted. Therefore, the results of both subtests were treated as 
undifferentiated auditory discrimination Peete The second reason for 
selecting this test was the need for a picture test as many young 
children do not understand that words can sound the same or can sound 
different and this concept is necessary if meaningful responses are to 


be made to a test such as the Wepman. 
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(h) Detroit Tests of Learning Aptitudes 

The Detroit is used frequently by reading specialists but 
there is almost no information available on it. Test-retest reli- 
ability was assessed by the authors after a five month interval and a 
“two or three year" interval and found to be 0.96 and 0.67 respectively. 
No estimates of validity have been made by the authors. 

The Auditory Attention Span for Related Syllables Re NOeSe of 
the Derroit was selected for use in this study because it is a familiar 
test and is one: of the very few tests of meaningful memory that has — 


age norms, 


(i) Ayres Space Test 


This is a formboard type of test, with age norms from three to 
ten years. Internal consistency as measured by the author is high by 
the split-half method, 0.88 for five year old and 0.93 for six year 
old children. No test-retest information is given. 

‘Standardization data appear to be inadequate, the author's. 
claim that the test assists in identifying brain pathology appears to 
be unsubstantiated and this test is generally not well regarded (Buros, 
1972). Despite these defects, this test was selected for use in the 
present study because it appears to draw upon an ability to conceptu- 


alize space while limiting motor response. 


(j) Southern California Figure-Ground Visual Perception Test 
This is an embedded figure type of test. The author gives no 
information on the sampling procedures used to standardize this test. 


Reliability reported by the author was unstable, ranging from 0.37 to 
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0.52 after a test-retest interval of one week. Validity data arenot 
included. It was concluded that this test may have limited clinical 
usefulness peexise of the good body of test materials (Buros, 1972). 
This test was used in this study partly because it was felt 
that an embedded figures test we needed to supplement the Frostig and 
partly because the test appeared to have a high discriminatory ability 


in a study reported by Ayres (1965). 


The Sample 


Possible subjects for the study were all children from the ages 
of five years six months to the ages of six years eleven months 
as of September first enrolled in normal grade one classes in the 
public school system of a large Canadian urban centre. Six schools 
were selected on the basis of their serving a mixed socio-economic 
population. Three of the schools were in older parts of the ens and 
three were in newly developed bles which included expensive single 
family homes, apartments and government subsidized low-cost housing. 
ALL eighteen grade one teachers approached by their school principals 
consented to some of their pupils being included in the study. 
Originally it was felt that an exploratory study should use 
subjects showing a wide range of abilities and that this might be done 
by examining the results of the Metropolitan Readiness Tests to find 
children who showed a spread in the auditory subtests of Word Meaning 
and Listening and in the visual-motor subtests of Matching and Copying. 
As an interim measure until the Metropolitan was administered, teachers 
were asked to select children whom they felt might be having difficulty 


in auditory or visual tasks or whom they would like included in the 
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study to obtain additional test information. The children referred by 
teachers showed a sufficiently wide spread of abilities that this 
method of identification was considered effective and there was no use 


of readiness scores as a criterion of selection. 


(a) Selection of the Sample 

One hundred thirty-seven children were referred by their 
teachers. As the’ assessment was done in three stages, perceptual, 
intellectual and achievement testing, there was a decrease in the 
number included at each stage. This decrease was caused by school 
transfers, absenteeism during assessment and, in two cases, exclusion 
from the sample because of grossly atypical interaction with the 
examiners. A further reduction in the sample size was made when it 
was decided to decrease the age spread of the children from seventeen 
to eleven months, including only those children from five years seven 
months to six years six months. of age. The number of children 


included at each stage of the assessment is given in Table l. 


TABLE 1 


Sample Size at Each Assessment Stage 


Perceptual 

Intellectual 
Achievement 

Final Group 
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It was possible to examine some of the characteristics of the 
final erour of 106 subjects and the group originally referred by their 
teachers but dropped during the assessment period. An examination of 
Table 2 shows the groups were comparable in Wechsler scores and in the 
number of males and females excluded from the final group. The age of 
the children excluded was slightly higher because of the age limits of 
the study. Only a few records were sufficiently precise to allow a 
Blishen (1958) socio-economic rating to be made. However, even with only a 
few Blishen ratings available, there was a considerable difference in 
the mean socio-economic ratings of the final group retained and those 


excluded from the study. 


TABLE 2 


Some Characteristics of Subjects Retained 


in the Final Sample and Subjects Excluded 


Retained for Sample Excluded from Sample 
Mean Number Range | Mean 


75 


Characteristic 


Age in months wis 27 


15 
16 


Sex - females 


- males 


17 
ay, 
17 


Wechsler - verbal 


87-128 | 103 
85-118 | 100 


- performance 


- full scale 69-131 | 102 


dd. 


Blishen rating 
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(b) Characteristics of the Sample 

The sample consisted of 106 grade one children, fifty girls and 
PL reyeie boys, ranging in age from five years seven months to six years 
six months as of September first. All were enrolled in regular grade 
one classes for the first year. One child was receiving additional 
instruction one afternoon a week in a class for unusually able children. 
One child had a inoue et, moderate unilateral hearing loss. It was 
possible that three children might at some later time be considered for 
entrance into classes for educable mentally retarded children. None of 
the five children was judged to be sufficiently atypical of grade one 


classes to be excluded from the study. 


Research Procedures 

With the exceptions of the Frostig Developmental Test of Visual 
Perception, the Metropolitan Readiness Test and the Stanford Achieve- 
ment Test, all assessment was individual. Assessment was done in three 
stages. The perceptual assessment was done in six weeks in September 
and October, the readiness test in October, the intellectual assessment 
in five weeks in November and December and the academic assessment in 
one week in late January. The readiness test was administered and 
scored by classroom teachers. Perceptual assessment and achievement 
tests were administered by a psychologist and three research assistants 
and were scored by the psychologist. Intellectual testing and scoring 
were done by the psychologist. 

Statistical analysis of the data began by finding Pearson 
product-moment coefficients of correlation to investigate 


the relationships between individual perceptual scores and the 
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criteria variables and the relationships among the scores obtained 
on the perceptual tests themselves. A level of probability of 
0.05 or less a accepted as statistically significant in this part 
of the study. 
In investigating the effect of combinations of learning 
Ane yews on the criteria variables, statistical ana igeds was 
based on ete of stepwise multiple regression analysis. 
The examination for patterns of learning abilities was 


‘investigated by examining the correlation coefficients to find 


relationships among the variables. 


Assumptions and Limitations of the Study 


The subjects in this study cannot be considered as typical 
grade one students as most were selected by their teachers as possibly 
experiencing learning difficulties. There was no randomized sampling 
of subjects, classes or kepat ite 

Because of the extent of the assessment done, the testing 
period was Peace ly long. For example, the first battery of tests, 
which included perceptual measures, took six weeks to administer. The 
first two months in grade one may be a period of extremely rapid 
perceptual development in young children. There does not seem to be a 
relatively simple way to correct for or even to identify the changes 
that may have occurred during the six week assessment period. 

There were probably untientirted or unrecorded health problems, 
particularly in the areas of vision and hearing, among the children in 
the sample. It was not considered practical to do vision and hearing 


screening tests in view of the large amount of assessment required for 
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this study. The amount of both health information and data on socio- 
| economic status available for this research was the same information 
available to the teachers. 

The children who were available for only part of the assessment 
and who therefore had to be excluded Piss the final sample may have 
biased the sample slightly to a higher socio-economic level than was 
the level of the group originally referred by the teachers. 

The treatment received by the subjects in their classrooms was 
in no way controlled or rated for this study. Casual observation 
revealed teaching techniques ranging from individualized prescriptive 
teaching to the "one group, one reader" type of approach. Therefore, 
the effect of a learning difficulty might have been minimal in one 
classroom but a major obstacle to learning in another. 

There is little information available on several of the tests 
used, particularly the Detroit Tests of Learning Aptitude, the Ayres 
Space Test, the Southern California Figure-Ground Test and the Goldman- 
Fristoe-Woodcock Test of Auditory Discrimination. These tests were 
selected because of the difficulty in finding tests which measure 
learning abilities in five and six year old children. 

In summary, the lack of randomization resulted because of the 
exploratory nature of the study and the lack of specificity in 
classifying the learning abilities of young school children. Because 
the assessment was extensive, it was also time consuming. Like much 
research, this was done in the context of ongoing classroom situations 
where the experiences provided for students varied greatly within and 


between schools, 
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CHAPTER V 
RESULTS OF THE STUDY 


In Chapter V, the results of the study are discussed and these 
results are eumareed: The results are then discussed as they support 
the postulate of hierarchical skill development and an example of 
hierarchical skills in arithmetic is given. The relationship between 


this study and previous research in learning abilities is examined. 


Sex Differences 

Only slight sex differences were found in the results of the 
tests used in this study. Males were significantly higher than females 
on the Wechsler vocabulary, picture arrangement, verbal, performance, 
and full scale scores. Differences on other tests failed to achieve 
statistical significance. As these differences were considered as 


slight, the sexes were pooled in subsequent analyses. 


1. Relationships of Particular Auditory and Visual Abilities With 
Readiness, Achievement and Wechsler Scores 

Product moment coefficients of correlation were computed to 
examine the degree of relationship shown by auditory and by visual 
abilities with the criteria variables used in the study. 
a) Auditory Abilities 

The levels of relationships found between auditory skills and 
Metropolitan Readiness test scores are given in Table 3. Receptive 


vocabulary and the ability to repeat sentences showed significant 


correlations with all Metropolitan subtests, while all other auditory 
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abilities assessed show significant correlations with some of the 
Metropolitan subtests and with the total score. 

Table 4 summarizes the levels of relationships found between 
auditory abilities and Stanford Achievement scores. Receptive vocabu- 
lary was significantly correlated with all Stanford subtests and 
sentence repetition correlated significantly with all except two 
subtests. Other auditory abilities showed generally smaller relation- 
ships with fewer Stanford subtests than were shown by receptive 
vocabulary and sentence repetition. 

The levels of relationships found between the auditory abilities 
and Wechsler scores are summarized in Table 5. Sentence repetition was 
significantly related to the scores of all verbal subtests, two 
performance subtests and to Verbal, Performance and total scores. 
Receptive vocabulary showed significant relationships with the total 
score and with all verbal subtests except Digit Span. Other auditory 
measures showed more scattered relationships. 

From these results it appeared that sentence repetition and 
receptive vocabulary had relatively strong relationships with the 
results of the Metropolitan Readiness, Stanford Achievement and 
Wechsler tests. - The abilities of repeating sentences and understanding 
words appeared to generalize to other intellectual and academic abilities — 
to a greater extent than did the other auditory abilities examined. 

b) Visual Abilities 

Table 6 summarizes the levels of relationships found between 

visual abilities and Metropolitan readiness scores. All visual measures 


except visual closure, the ability to recognize a whole when only a 
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part is visible, were significantly correlated with the total Metropol- 
itan peeves while four of the five Frostig subtests were significantly 
correlated with most of the Metropolitan subtests. The last three 
Frostig subtests, shape recognition in a variety of contexts, rotated 
design comparison and copying a marble-board design, were related 
strongly to the Metropolitan subtests of Matching, Alphabet, Numbers 
and Copying, and to the total readiness score. 

Table 7 summarizes the levels of relationship found between 
visual abilities and the Stanford Achievement scores. Correlations 
with achievement tended to be smaller than correlations with the 
readiness subtests. The strongest relationships again tended to be the 
last three Frostig subtests with Stanford arithmetic problems, numbers 
and total, and with Stanford spelling. 

Table 8 summarizes the levels. of relationship found between 
visual abilities and Wechsler stores. Certain performance subtests, 
particularly Block Design and Object Assembly, showed statistically 
significant correlations with several of the visual abilities. The 
last three Frostig subtests again showed relatively strong correlations 
with several performance subtests, as well as with the verbal subtests 
of Arithmetic and Digit Span. 

The last three Frostig subtests appeared to resemble sentence 
repetition and receptive vocabulary in that they showed relatively 
strong relationships, in comparison with other visual tests, with scores 
on the Metropolitan Readiness, Stanford Achievement and Wechsler tests. 
Correlations of each of the last three Frostig subtests with a single 


criterion variable, for example, spelling, tended to be relatively 
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similar, indicating that these three subtests may tap the same ability. 
This ability might be described as spatial orientation, as it appears 
to involve recognition, recall, discrimination and reproduction of 


shapes and designs in various contexts and perspectives. 


2. Relations of Groups of Predictors to Criteria Variables 
The degree to which combinations of auditory and visual tests 

predicted achievement in reading readiness, academic achievement and 
intellectual development were examined. A stepwise multiple regression 
analysis was made and the results are given in Tables 9, 10 and ll. 
a) Readiness Scores 

It was expected that with the total readiness score as the 
criterion variable, auditory discrimination, auditory memory, 
vocabulary, figure-ground discrimination and spatial relations would be 
useful predictor variables. Seventy percent of the variability in 
total Metropolitan Readiness scores was accounted for by variations in 
scores for receptive vocabulary, sentence repetition and the two 
Frostig subtests assessing the ability to copy a marble-board design 
and the ability to compare rotated designs. 
b) Reading Achievement 

It was expected that with reading achievement as the criterion 
variable, auditory memory, visual memory, vocabulary and auditory 
discrimination would be important predictor variables. Reading 
achievement was assessed by two subtests on the Stanford test, Word 
Reading and Paragraph Meaning. Prediction for both reading subtests was 
low, with about twenty percent of the variance being accounted for. 


Predictors for Word Meaning were Frostig Position in Space subtest, 
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TABLE 9 
Stepwise Multiple Regression Analysis 


Prediction of Metropolitan Readiness Test Scores 


Cumulative 
Predictor Variables Probability | Percentage 
of Variance 


Criterion 
Variable 


Word Receptive Vocabulary 
| Meaning Sentence Repetition 
| Frostig Eye-Motor 
Listening | Frostig Spatial Relations 
Receptive Vocabulary 
Auditory Discrimination 
Matching Frostig Spatial Relations 
Frostig Position in Space 
Frostig Form Constancy 
Alphabet Frostig Spatial Relations 
Receptive Vocabulary 
Digit Repetition . 
Frostig Form Constancy 


Numbers Frostig Spatial Relations 
Sentence Repetition 
Receptive Vocabulary 
Frostig Position in Space 
Auditory Closure 

Copying Frostig Spatial Relations 
Frostig Form Constancy 
Frostig Eye-Motor 
Receptive Vocabulary 


Total Frostig Spatial Relations 

Score Receptive Vocabulary 
Frostig Form Constancy 
Sentence Repetition 
Auditory Closure 
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TABLE 10 
Stepwise Multiple Regression Analysis 


Prediction of Stanford Achievement Scores 


Criterion Cumulative 
‘ Predictor Variables Probability | Percentage 

Variable 
of Variance 


Word Frostig Position in Space 
Reading Auditory Discrimination 
Receptive Vocabulary 


Paragraph |Frostig Spatial Relations 
} Meaning . Receptive Vocabulary 
Sentence Repetition 


Spelling Sound Blending 
Frostig Spatial Relations 
Digit Repetition 
Frostig Form Constancy 


Arithmetic- {Receptive Vocabulary 
Measures Frostig Figure-Ground 


Arithmetic-|Sentence Repetition 
Problems Frostig Spatial Relations 
' |Frostig Position in Space 


Arithmetic- |Frostig Spatial Relations 
Numbers Sentence Repetition 
Frostig Eye-Motor 
Frostig Form Constancy 


Arithmetic- |Sentence Repetition 
Total Frostig Spatial Relations 
Frostig Position in Space 
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TABLE 11 
Stepwise Multiple Regression Analysis 


Prediction of Wechsler Test Scores 


Criterion Variable Predictor Variables et Probability cela 


Information’ 


Sentence Repetition 
Frostig Spatial Relations 
Receptive Vocabulary 


Comprehension Sentence Repetition 

Southern California 
Figure-Ground 

Ayres Space 

Digit Repetition 

Sound Blending 


Arithmetic 


Sentence Repetition 
Frostig Form Constancy 
Sound Blending 

Ayres Space 


Simtlarities Sentence Repetition 
d Visual Closure 
Receptive Vocabulary 


eS Se ee Se 


Vocabulary Receptive Vocabulary 
Sentence Repetition 
Auditory Closure 
Sound Blending 


Digit Span Sentence Repetition 
Frostig Spatial Relations 
Digit Repetition 

Frostig Position in Space 
Auditory Discrimination 


11.00 0.00 9.57 
1.95 0.17 11.24 


Picture Completion Frostig Figure-Ground 


Frostig Position in Space 


‘Receptive Vocabulary 


Picture Arrangement 0.00 9.87 
Frostig Spatial Relations 0.02 14.68 
Frostig Position in Space 0,24 15,29 
Block Desipn Frostig Spatial Relations 0.00 kash 
Ayres Space 0.00 30.03 
Digit Repetition 0.03 33.05 
Frostig Figure-Ground 0.02 36.54 
Frostig Eye-Motor ~ 0.03 39.48 
Sentence Repetition Woe) 39.73 
Object Assembly Frostig Figure-Ground 0.00 19.81 
Sentence Repetition 0.00 27.74 
Ayres Space 0.09 29.42 
Coding Frostig Spatial Relations 13,04 0.00 11.14 
Frostig Position in Space Zel3 0.10 13.44 
Verbal Score Sentence Repetition 
Ayres Space 
Sound Blending 
Southern California 


Figure Ground 


Performance Score 


Frostig Position in Space 
Frostig Figure-Ground 
Ayres Space 

Frostig Spatial Relations 


Total Score Sentence Repetition 
Frostig Figure-Ground 
Ayres Space 

Frostig Position in Space 


v 2 ti Aditar 


steriaeh solanityafl aiqt tol Su tvqaie 
edxa0? deol ivladaeW to antautbest 


| Santee aetet evi gel umes yiiesareuie 


asustisl 35 


ree nol baal esowree® #4) lammatol | 
fut 1 antoitefad. laljegh a) etl 


qulodese av ite tan 


AOL PAT EGEH Sone TOme 
6 (moh fs? eraiiaa® 


here err oe ll s a 
ema adtyA 
AGIAN Bg20 _- 
athanett bah wet i, 


AS) 2) 29098, Sone toe Livsewts baa 
vave tang? (re? @ienort 
anibraid Wnoh 


Sony Aas <h 


a 


VORTIIARES san gnade cab atonal ind? 
ovnech) Inbal 


qseindeog: 2oligevesk | 


vinivdeal, aetiqaink | yualodaao¥ | 


nal aged. ong Ida? - 
S108 Gk) wrotLhin 
petonsis, aaiied 


—— ee ee 


— 


| aa 00,1) HalylI eps goin thee vere ttgedl ) ? 
SS.as 00.0 arto, tated Indieg’ gitecss 

£B,T2 10.0 Bs nat sb isgek. 514i . 

OL ,0e- £0.0 et. sagen boneless gies | | 

AR. [2 fi8 ) Wat wolmiasele yore’ i - 


1.2 Powe yo-e tug glreory valinkae eaeatort ; 
ost! gong? ei mohsieos atieort + 
| 4,e yraldescy #1 iqeso4 inempeeiA s2ltstt : 
| Ba, a! amatseion Latina? gitacl 
} et.tt 4 aoe mt polsiee! _fiacyt 7 
L aE. a er 
a5 1. j 
cS posse nnol Jelee mars Riseors onteatl Asols ae | 
e0.e¢ tO.0 nelorseena 
ie ae r0.0 baer q3ught i 
a0, ¢¢ t0.6 43.4 : sotoMesyl yi tas Pa. 
|. £f. oF £2.00 2.0 melt iiagen sone " 
7 
{3.81 hauesd-atus MT alieart 
| pt .tt nobseranng panes 
Tes 


tante® tabs) ey 
pact Ba Son 


58 


the ability to discriminate between partially rotated designs, and 
auditory discrimination. Predictors for Paragraph Meaning were Frostig 
eee Relations subtest, involving the copying of a marble-board 
design, and receptive vocabulary. The abilities of repeating digits 
and sentences and visual memory were not useful predictors for reading 
in this study. 
c) Arithmetic Achievement 

It was expected that with arithmetic as the criterion variable, 
spatial relations and figure-ground discrimination would be useful 
predictor variables. The predictor variables of sentence repetition 
and Frostig spatial relations accounted for about one-third of the 
variability in tie total arithmetic score. Figure-ground discrimination 
was not a predictor variable at the .05 level of probability. 
d) Wechsler Verbal Scores 

It was eepected that with the Wechsler verbal score as the 
criterion variable, auditory memory, auditory discrimination and 
vocabulary would be useful predictor variables. Prediction of the 
Wechsler verbal score was slightly over fifty percent. The best 
predictors were sentence repetition, the Ayres space test which 
assesses the ability to recognize rotated figures, ind the ability to 
blend isolated sounds into meaningful words. Auditory discrimination 
and receptive vocabulary did not predict the Wechsler verbal score at a 
.05 level of probability. However, both auditory discrimination and 
receptive vocabulary showed a relatively high relationship with the 
ability to repeat sentences (Table 12) indicating that their lack of 
value as predictors might be attributable to the use of stepwise 


multiple regression analysis. It is possible that the exclusion of 
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sentence repetition from the test battery might have allowed auditory 
discrimination and/or receptive vocabulary to emerge as useful 
predictors of the Wechsler verbal score. 
e) Wechsler Performance Scores 

'It was expected that with the Wechsler performance score as the 
criterion variable, figure-ground discrimination and spatial relations 
would be useful predictor variables. Thirty-five percent of the 
witabl icp of the Wechsler performance eotea was accounted for by 
variability in the scores of Prbatig Position in Space, the comparison 
of rotated designs, Frostig Figure-Ground, the discrimination of 
overlapping designs, and Ayres Space, the conceptualization of rotated 
figures. Frostig Spatial Relations was not a significant predictor at 
“the .05 level of probability. Measures of spatial concepts and the 
ability to discriminate between overlapping designs appeared to have a 
considerable relationship with Wechsler performance scores. 

There are difficulties in isolating useful predictors when the 
predictor variables themselves are correlated. However, in general, 
receptive vocabulary, sentence repetition and the last three Frostig 
subtests which appeared to assess spatial orientation skills, appeared 
to be the strongest predictors of most of the criteria variables. 
Other predictor variables such as auditory discrimination, sound 
blending, digit repetition, Frostig eye-motor co-ordination and the two 
tests of figure-ground differentiation appeared as useful predictors 


for only a few criteria. 


0a 


ivisey 2A sgieme9 oF yisiedssoy andes hens cttinidaseell a - 
-st098 isdrsv rolaosW siz to exodothetq | 


adsibs2 Sousetotrsd tsletiseW (s 

si3 26 gY608 Sonsmrotisq solanosW sii iw Jens besoeges asw 31 
ageisaies [ntasqe bre sobtsnimbiselb bavorg-sisgli ,Sidettev notts2 ito 
sd3 to imaoteq svii-yi1idl .asidaiaev tojotbsiq Iuisay sd bivow 
yd Tol bsjauooss asw as105@ sonemto?sSq aSsleosW orld io yitiidsiasv 
coatisqnos ait ,sa8qe at notsteod gisacrt to esrooe SH ni ya Eitdeivev 
to molstentatrsalbh 544 ,bnuotd-stuglt gtzaorl »eigiesb bsdej03 to 
bessior to eT oii ,99Bg2 esiyA bons. ,angteeb gatqgelisvo 
ts rojoibsiq Jnexitingie 6 jon esw anotsnled dsiisqe giteorti ~semgl? 

sa bas etqsonos Istisqe lo esivesoM .yiitlidsdorq to fevel £0. 

& sved oF batasqqs angiesb gniqyalysyo nsswisd stjentmizsealh of vititds 
.891092 Ssonemrtoitsg rsledasW diiw qitlenolislox ofdsisbienseo 

eid assiw arotoibsrq Iuteeu gotzsloet ni esisfuoitith sis sisdT 
,istensg ot ,asvswoli .bsejsiaxrro> 575 esvisamsds soldsitev sotokbexg 
aisgzoTi sstds sesi ot ban nokztieqet soqeinse bi le ovtaquons 
bssssqgs .2iiiie noltsinsize Istisqe easees ot be je Motrlw aneosdve 
-asidsizsy atisttis sdi to 2e0m to ares thexg sensors eit atm 


a 


© 


bayoe | aHoissoimbreib bie ve ae. ue evldi ee ¥ rosotberg 13 130 4 . 


61 


ae Ral ordonahipe Among Particular Auditory and Visual Tests Within 
ot Across Modes 

Here the relationahipe among the predictor variables were 
examined. 
a) Auditory Tests 

The correlations of the auditory tests with each other are given 
in Table 12. The ability to repeat sentences correlated significantly 
with all ome auditory measures and showed a relatively strong 
relationship with digit repetition, receptive vocabulary, auditory 
closure and auditory discrimination. Receptive vocabulary showed a 
strong relationship with sentence repetition and auditory discrimina- 
tion, and a slightly weaker but statistically significant relationship 
with auditory closure. Both sentence repetition and receptive 
vocabulary tended to show a generalized relationship with other 
auditory measures. 
b) Visual Tests 

Table 13 summarizes the relationships found among the visual 
tests. All visual measures correlated with various of the Frostig 
subtests. In general, the last three Frostig subtests showed 
relatively equivalent correlations with other visual skills, 
particularly with visual memory and visual closure. 
c) Auditory and Visual Tests 

Table 14 summarizes the relationships found between the 
auditory and visual perceptual tests. The last three Frostig subtests 
tended to show fairly similar relationships and moderate correlations 


with sentence repetition and receptive vocabulary. As the receptive 
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vocabulary test involves picture interpretation, this relationship was, 
perhaps, understandable. However, the basis for the relationship 
between the ability to repeat sentences and the ability to interpret 
spatial orientations is more difficult to determine. These tasks may 
tap some basic sequencing ability which extends into both the auditory 
and the visual areas. 

Significant relationships existed between auditory and visual 
abilities assessed in this study. The auditory abilities of sentence 
repetition and receptive vocabulary showed significant correlations 
with most of the visual abilities, while the visual ability tapped by 
the Frostig spatial orientation subtests showed a number of statis- 


tically significant correlations with auditory abilities. 


4. Patterns of Learning Abilities 
This section was concerned with the identification of 
patterns of learning abilities which appeared to show relatively 


strong relationships in this study. 


Pattern A 

It was aeneecen that Wechsler performance visual figure- 
ground discrimination, visual memory, and visual closure scores would 
form an identifiable pattern of learning abilities. 

Figure 1 shows the abilities having a positive correlation of 
.300 or more with the criterion variable of Wechsler performance 
- scores and with each other. The strongest relationships were among 
the Frostig spatial orientation subtests, Frostig figure-ground 


differentiation and Wechsler performance scores. 


,aew qidenoitaiss etna fotisisrqrsdat sivsoig esviovai 22867 yrs ludssov 
qirlanctosis: of} 202 aiesd of2 ,rsvyswoH , sidsboetexebau _ eqedieg 


4 yakitdse’ aij bos asonotage deeqex 07 yvititde aif neowied 


$etqisint 93 
| 7 aon 
yam edess seoll .snlareiab of ifuoittib stem al anoitedneiro Ieissqe . 
¢1astbus $3 diod otnl ebnsixe doiniw yitiids gqtomsupse obend smoa ges == 7 
aceite Ieleky od? brs ; 
fnuety bow yrotibus asswiad bsjetxe eqidenoijeler Jasobiinake 
sonstase to asitilids yroitbus ail obide eiili of beaassen eotititds 
snolssieixon Msollingte bawala yietudssov svitqsses bits moistilisqset 
vd boacs) yirlide [suaty sia sitiiw eoivilids Isuziv ads To Jaom dajiw 


siz Io i19dmna s baewode atesddve noitsetneisa Ipkinge gijaos4 sls 


.astjilids yroitbus dibw eaoigatetsoo sdpotituete yilaoks : 


gotiilidA goiaased to gaxe39sT 4 - ) 
@ 
iad i 
tn notisotitinsbt sii d4iw becwsen0es esw notasse Blt - ei \keu 
: ; 
vitsiot woe of borssqqe doisdw astsiirds goinyasl Bo enreigag © 


.vbuze eidd ot aqifenolisies gaor3e 


; 
4 nysgje4 : a 


-stugii fauslv sonemtot194 a9ladosW tans betosgxs gew at TT 
7 
bluew ustooe syveaots Lsuvety bins .vromem Inueiv he i : 
i 1} 
-eoistiide anion $0 eee sane inlacuae oo use _ 
_ 
' } 


ovidisag & geived abla ont ewe: 
- Pde 


wigi® 


65 


Wechsler 


Frostig 
Spatial 
elations 


Frostig 
Figure-Ground 


FIGURE 1 


Largest Correlations for New Pattern A 


Pattern B 

It was expected that Wechsler verbal scores, auditory discrimi- 
nation, meaningful and nonmeaningful auditory memory, vocabulary, 
auditory closure and Can blending would form an identifiable pattern 
of learning abilities. Some of these correlations were not statistically 
significant at the .05 level of probability, while some relatively 
strong relationships with visual tasks are not included. Figure 2 
includes both auditory and visual relationships found to be at the 
level of .400 or higher. This level was selected to simplify Figure 2 


by including only the stronger relationships. 
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Sentence 
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Auditory 
Discrimination 


Largest Correlations for New Pattern B 


FIGURE 2 


Wechsler verbal scores were most strongly related to receptive 
vocabulary and sentence eepeerelon which, in turn, showed a considerable 
relationship with each other. Auditory discrimination, digit repetition 
and auditory closure were related both to sentence repetition and to 
Wechsler verbal scores. Two of the three Frostig subtests subsumed 
under the term of spatial orientation showed significant relationships 


with sentence repetition and Wechsler verbal scores. 


Pattern C 


It was expected that arithmetic and Frostig spatial relations, 
the marble-board copying subtest, scores would form an identifiable 


pattern of learning abilities. While scores in Stanford arithmetic 
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and Metropolitan numbers showed higher correlations with Frostig 
spatial relations than with any other visual subtest (Tables 6 and 7), 
ane was only part of the pattern found, as both visual and auditory 
abilities showed relationships with arithmetic. 

The same skills correlated most strongly with both Metropolitan 


numbers and Stanford arithmetic total score. These correlations are 


Stanford 
Arithmetic 


given in Figure 3. 
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FIGURE 3 


Abilities Showing Largest Correlations With 


Metropolitan Numbers and Stanford Arithmetic 


The abilities showing the largest correlations with Metropolitan 
numbers and Stanford arithmetic were those which have been identified 
as general abilities, receptive vocabulary, sentence repetition and the 


three Frostig subtests tapping spatial orientation ability. 
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Pattern D 


It was expected that Wechsler verbal, vocabulary, total 
readiness and auditory discrimination scores would form an identifiable 
pattern of learning abilities. Correlations for achievement, readiness 
and Wechsler test scores are included in Tables 15 and 16. 

While these scores showed considerable correlation, the ability 
to repeat sentences was also highly correlated with total Metropolitan 
readiness, receptive vocabulary and Wechsler verbal scores. Total 
readiness scores showed conaid@ralll e correlation with the three spatial 
orientation subtests of the Frostig. Figure 4 included all relationships 
in this pattern found to correlate at a level of .500 or higher. This 


level of relationship was used to reduce the complexity of the figure. 
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FIGURE 4 


Largest Correlations for New Pattern D 
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TABLE 15 69 
Coefficients of Correlation Between the Metropolitan Readiness 


and the Stanford Achievement and Wechsler Scores 


Metropolitan Readiness Word Meaning Listening Matching Alphabet Numbers Copying Total 


Stanford Achievement - 
Word Reading 0.161 0.203 0.383% 0.323% 
Paragraph Meaning 0.253 0.230 0,294* 0.359% 
Spelling 0.190 0.139 0.425% 0.426% 
Arithmetic-Measures 0,182 0.247 0.181 0.224 
Arithmetic-Problems 0.294% 0.273% 0.3754 0.5624 
Arithmetic-Numbers 0.318% 0.299% 0.352% 0.486* 
| Arithmetic-Total 0.346* 0.343% 0.404* 0.565* 
Wechsler - ii) 
Information 0.422% 0.363* 0.334% 0.438% 0.575* 
Comprehension 0.402% 0.209 0.220 0.243 0.342% 
Arithmetic 0.429% 0.213 0.307% 0.447% 0.514% 
Similarities 0.432% 0.241 0,287* 0.360* 0.422% 
Vocabulary 0.535% 0.331* 0.281% 0.434* 0.468% 
Digit Span 0,334* 0.220 0.413* 0.521% 0.499% 
Picture Completion 0.174 0.161 0.138 0.134 0.209 
| Picture Arrangement 0.236 0.268% 0.363% 0.262% 0.423% 
Block Design 0.233 0.186 0.329% 0,.285* 0.480% 
| Object Assembly 0.177 0.152 0.236 0.318% 0.360* 
| Coding, 0.075 0.236 0.158 0.193 0.241 
| Verbal Score 0.609* 0.358% 0.437% 0.499% 0.599% 
Performance Score 0.250 0.245 0.378* 0.240 0.429% 
Full Scale Score 0,521* 0.362% 0.492% 0.447% 0.621* 


*Significance <0.05 
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Total readiness scores showed strongest relationships with 
- Frostig spatial orientation. Readiness was also relatively highly 
correlated to receptive vocabulary, sentence repetition and Wechsler 


verbal scores. 


Summary of the Results 


There appeared to be three abilities which tended to be 
related extensively to the criteria variables examined in this study. 
These abilities were receptive vocabulary as assessed by the Peabody 
Picture Vocabulary test, sentence repetition. as assessed by the 
Detroit Tests of Learning Aptitude and spatial orientation as assessed 
by the combined scores of the Frostig subtests of Form Constancy, 
Position in Shadel, and Spatial Relations. These abilities tended to 
show. more and stronger relationships with the criteria variables than 
did the more specific basal abilities such as auditory discrimination, 
digit repetition and Wisudl memory. The relationships which reached 
a coefficient of correlation of 0.400 or more are shown in Figure 5. 
Fisher transformations were made for the appropriate Frostig scores 
before a mean correlation for spatial orientation was found (Ferguson, 
1966). 

While the abilities of receptive vocabulary, sentence 
repetition and spatial orientation tended to relate broadly to the 
criteria variables, they also showed relationships with the basal 
abilities. This could reflect a structure in which a number of 
relatively specific basal abilities became integrated to form an 
integrated ability which becomes more directly related to cfiteria than 


were the component specific abilities. While some influences of the 
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basal abilities could still be detected, it might be more realistic to 
examine the influence of a basal ability, for example auditory 
discrimination, on the development of integrated abilities such as 
receptive vocabulary and sentence repetition, rather than to investigate 
its influence directly on criteria variables such as reading or intellectual 
development. It might be expected that at succeeding levels, abilities 
would show greater inte easton For example, auditory discrimination 
may develop to a certain level, become integrated with auditory 
sequencing, auditory closure, vocabulary and other abilities not 
identified in this study, become strongly related to sentence repetition 
and again generalize through sentence repetition to a variety of 
academic and intellectual abilities. It seems reasonable to assume 
that such hierarchies of abilities may exist, with some or all 
components of the hierarchy changing in relation to the required task. 
The results of this study appeared to support such a hierarchical model. 
For example, the data in this study were examined to determine 
the minimal levels of ability development shown by subiects successful 
in achieving a grade level in arithmetic of grade one five months or 
more by the standardized norms published in the manual for the Stanford 
Achievement Test. Minimum scores associated with this level of success 
in arithmetic for receptive vocabulary, sentence repetition and the 
subtests representing spatial orientation were found. The minimum 
scores found in the integrated ee were used, in turn, to define 
a level to be used to determine minimum development of the basal 
abilities. In brief, the low scores in basal abilities were found for 


those subjects who scored at or above the minimal levels in the 
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integrated abilities which were found to be associated with success in 
the Pi enmetic subtest of the Stanford Achievement Test. This 
hierarchical structure is given in Figure 6. Raw scores and equivalent 
age scores as given in the test manuals are included. 

Minimum raw scores were converted to age scores. For the 
integrated abilities, these were three years nine months for sentence 
repetition, five years seven months for receptive vocabulary and from 
five years no months to six years no months for the spatial orientation 
subtests. The low scores for basal abilities found to be associated 
with minimum and better development of the integrated abilities ranged 


from three years five months to three years seven months. 


The Study in Relation to Previous Research 


The results of this study were not directly comparable to the 
research included in the survey of the literature for a number of 
reasons. This study was designed to include subjects within a narrow 
age range from 67 to 78 months, to assess a number of auditory and 
visual skills and to investigate relationships among predictor 
variables as well as between predictor and criteria variables. The 
de Hirsch, Jansky and Langford (1966) study used subjects at this age 
range and a number of predictor variables but did not examine possible 
relationships among the predictors. Rosner (1973) examined subjects a 
grades one and two on only one visual and one auditory area. Golden 
ead Steiner (1969) used a limited test battery with grade two children. 
Sabatino (1968) and Sabatino and Hayden (1970) used more extensive 


batteries but an age range of six and nine years respectively. 
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Because of differences in the age ranges of subjects, the 
extent of the areas assessed and the design for the examination of the 
data, a comparison of the results of the present study with those of 
the studies included in the survey of related literature appears to be 
inappropriate. In general, the studies included served as a basis for 
determining the assessment areas to be investigated in the present 


study. 


at ; 7 y 

of? ,atootdua to eognes sage sd at avonetattib to seun 298 | ih % 

ad? to notjantmexe oii tol agiaeh ot bas boeaseee aBo7s eit Yo Ineixe 
Yo seo? datw ybuie tmeaetq off Yo etieast ef3 to moabvagaios 6 23eb 
ed 03 exs9qq8 otW3e193t{ beteaiss Yo yovwe siz at bebuloot estbuie arid 


tol eieard s ef bevise bebuiont eslbuta sft .isxsmeg ni .«statiqorqqant 


tnsesxq efi ot betsgtiasynl od oF anote Inomessaes ofa artatensjeb 
-ybute 


CHAPTER VI 


SUMMARY AND DISCUSSION OF THE STUDY 


Summary of the Study 

The development of techniques purporting to assess learning 
abilities in children appears to allow for more specific study of 
child development than was possible when tests were designed solely to 
measure intellectual and academic achievement. It is possible that 
learning ability tests may provide considerable information on the 
components of complex tests such as those used to assess intellectual 
development and reading and arithmetic skills. 

Previous research studies have found relationships between 
reading and the following learning abilities, auditory discrimination, 
auditory and visual closure, sound blending, meaningful and 
nonmeaningful auditory memory, vocabulary, figure-ground discrimination 
and visual memory. Studies on the relationships between reading 
achievement and verbal and performance scores on the Wechsler Intelli- 
gence Scale for Children have shown that a majority of children with 
reading difficulties tended to have lower verbal than performance 
scores, while a minority of poor readers had lower performance than 
verbal scores. Some studies have found statistically significant 
relationships between some visual abilities and achievement on various 
nonverbal inc emlagenue tests. Sex differences have been observed in 
the development of learning abilities, with females generally showing 


more rapid development than is typical of males. 
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In the present study, fifty girls and fifty-six boys ranging 
in age from sixty-seven months to seventy-eight months and attending 
regular grade one classes in the public school system of a large 
Canadian urban centre were selected by their teachers as possibly 
experiencing learning difficulties. The numbers of males and females 
included were relatively even to avoid introducing a sex bias into the 
study. To determine whether males and females should be considered as 
Separate groups, the relationship between sex and test scores was 
considered. Wechsler vocabulary, picture arrangement, verbal, 
iticthnian daesna full scale scores were slightly but significantly 
related to sex and, in all cases, favoured the male part of the sample. 
This may reflect a tendency of teachers to perceive female but not male 
pupils with certain intellectual deficits as having learning difficulties. 

The range in Mee a terr age was eleven months. Despite this 
narrow range, age was found to be statistically significant in the 
scores in visual closure, Frostig spatial relations, Metropolitan 
matching and numbers, Stanford arithmetic problems and Stanford 
stthmdtene total. In no case was age the most significant predictor 
variable. 

The effects of sex and age appeared to be limited sufficiently 
to allow the sample to be treated as one group, without subdividing it. 

The subjects ranged in Wechsler full scale scores from 69 to 
131 with a mean score of 102. Subjects were drawn from a variety of 
socioeconomic backgrounds. While not all subjects could be placed on 
the Blishen Scale, those who were categorized on this scale ranged 


from ratings of 29 to 76. 


BY 


galgas: ayod xte-yJt£} bre elitg yiitt ,yvbute Ineasay ond ol 7 


gribresis boa adgmom tigis-yineyse o3 efinom nevee-yixiea mort sga nt . 


ggisl 6 Yo metgeye Loodoe olidug sid at aseesis ono obetg relypes 
yidteaoq 28 etofaess theda yd bejosisa sts etinso asdw setbens) 
sofems? bis 2olan to aisdmuin sft .asttivolith gatnveel gatonskzeqzus 
of2 Glot enid xox & gotoubortal brove of neve yleviselet sqzew bebyiont 
as bexeblacos od biveda esisase? bas eslsa xontedw emkmzeish of .ghude 
asw a6100e jes3 bos xsa neswisd qifanoftisiox ona ,8quorg siptegqes 
-ledxev ,jasmegnerts Stusorq .yasiudssov x9ladoqW 8. baxzebkeaco 
ylinsstitagie jtud viadgife stow astooe slsca Ilei bas sonpamtetteq 
.olemse sii to txvaq slam sdi boriuovs? ,eseso Lis at , bee “se 0% beaeiet 
slam tos jud siamoi sitenias o3 eyedoss3 to yonshas? 5 Josiisx yea ebiT 
asttivotiiib gnitntssl geived as etiobieb Isutosiisini nhatrea, dziw elitqua 
atds stiqes( .edtnom nevols esw 538 Lsotgolonotis nt sgasr adT 
9d3 at tmsottingle viisotsatisse ed o3 bavol 2saw segs ,agnex worsen 
nadiloqgoytsM ,enotisier.fsktisqs aiteortl .suveols Ispety ak astooe 
brotns32 bas amofdoxrq ottemrfttas brotnawe ,eredame bee gakdojem 
rojabbazy tnsobtingte teom of3 sge esw 9865 on of -isjo3 olseouisizes 
| eldaksey 


yidastollive basimil 9d oF beyssqas 935 bos xs2 26 edostie sdf |) 9) 


‘th gatbivibdve Jvorlsiw .quo%g eno ae bosee33 od 0} sigan ez wolle od 
: a. | j ; = oe it ah ah has . ; 


= —-_ 


ave - rr 


s : a 4 en) al 2 : , i : +20 - Pe vee : bf . IS | , 
PPO Sn ERE OR isa en eo) 


- 7 
f 7 


ids: 
a oe 


79 


The auditory and visual abilities mentioned here as having been 
related to reading were examined in this study and their relationships 
with each other, with reading readiness, with early achievement in 
reading, arithmetic and spelling, and with Wechsler intelligence 
scores iia investigated. 

Criteria tests used in this study were the Metropolitan 
Readiness Tests assessing reading readiness, the Stanford Achievement 
Test, Primary I to assess reading, spelling and arithmetic achievement 
after five months in grade one, and the Wechsler Intelligence Test for 
Children for verbal, performance and full scale scores. 

‘Auditory and visual ability tests used included several subtests 
from the Illinois Test of Psycholinguistic Abilities, auditory sequential 
memory to assess digit repetition, visual sequential memory, auditory 
and visual closure and sound blending. Auditory discrimination was 
assessed by using the Goldman-Fristoe-Woodcock Test of Auditory 
Discrimination, sentence repetition was assessed by using the Memory 
for Related Syllables subtest of the Detroit Tests of Learning 
Aptitudes and receptive vocabulary by the Peabody Picture Vocabulary 
Test. All subtests of the Frostig Developmental Test of Visual 
Perception as well as the Ayres Space Test and the Southern California 
Test of Figure-Ground were used to assess visual abilities. 

Coefficients of correlation were found for the relationships 
between predictor and criteria variables. Stepwise multiple regression 
analysis was used to investigate the level of prediction of the criteria 


variables from the predictor variables. Coefficients of correlation 
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were found for the relationships auong the predictor variables and, 
finally, an attempt was made to determine if patterns of abilities 
appeared to be indicated from the results of the study. 

When the results of the study were examined, two major areas 
tended to emerge. One area centered on the ddenusticwe to of useful 
predictors of the criteria variables used, while the second area 


centered on the patterns of relationships found among predictor and 


criteria variables. 


a3 Prediction of Criteria Variables 

This consisted of the identification of the most useful 
predictors among the auditory and visual subtests for the criteria 
variables of reading, spelling, arithmetic, Wechsler verbal and 
performance scores, and total readiness scores. 

The predictor variables used were most effective in predicting 
total readiness scores, with variability in the scores for two Frostig 
subtests, for receptive vocabulary and for sentence repetition account- 

ing for seventy percent of the variation in total readiness scores. 

Prediction of Wechsler verbal scores from these predictor 
variables was more effective than prediction of Wechsler performance 
scores. Variability in the scores for sentence repetition, the Ayres 
space test and sound blending accounted for fifty-four percent of the 
variation in Wechsler verbal scores, while variability in the scores 
for two of the Frostig subtests and the Ayres space test accounted for 
about thirty-five percent of the variation in Wechsler performance 


scores. 
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The predictor variables used were less effective in predicting 
early school achievement than they were in predicting readiness and 
Wechsler scores. Variability in the scores for sentence repetition 
and one Frostig subtest accounted for about thirty-three percent of the 
variation in arithmetic scores. Variability in the scores for sound 
blending, one Frostig subtest and digit repetition accounted for 
twenty-five percent of the variation in spelling achievement. Predic- 
tion of reading achievement from the predictor variables was relatively 
weak, with only eighteen percent of the variability in Stanford Word 
Meaning being accounted for by variation in the scores of one Frostig 
subtest and auditory discrimination, while nineteen percent of the 
variability in Stanford Paragraph Meaning was accounted for by variation 
in scores for one Frostig Gib RSE and receptive vocabulary. 

Prediction of readiness scores and Wechsler verbal scores from 
the predictor variables used was relatively strong, prediction of 
Wechsler performance scores and Stanford arithmetic was moderate, while 
prediction of early reading achievement was relatively weak. Reading 
appeared to require an unknown number of abilities which were not 


assessed in this study. 


(b) Relationships Among Variables 


First, coefficients of correlations among the predictor 
variables and between predictor and criteria variables were found. Two 
levels of ability development among the predictor variables were 
tentatively identified in this study. The first level of abilities, 


called the basal abilities, tended to be rather weak and limited 
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predictors of the criteria variables, but showed fairly strong 
relationships with the next level, called here the integrated 
abilities. The basal abilities identified in this study were 
auditory discrimination, the ability to differentiate similar speech 
sounds, auditory and visual memories, the ability to reproduce 
Sequences of nonmeaningful auditory and visual stimuli, auditory 
closure, the ability to perceive parts of spoken words as whole and 
figure-ground discrimination as assessed by the Frostig subtest, the 
ability to attend to only parts of ambiguous visual stimuli, while 
relegating irrelevant parts to the background. 

While the basal abilities had some usefulness in predicting 
the criteria variables, the best general predictors were the integrated 
abilities of receptive vocabulary, sentence repetition and spatial 
orientation as assessed by rife Frostig subtests of Form Constancy, 
rostelibe imiSpace and Spatial Relations which involve recognition, 
beoaldy diserinination and reproduction of shapes and designs in 
various contexts and perspectives. Spatial orientation was related 
to the basal abilities of visual memory and of attending to only 
relevant parts of ambiguous visual stimuli. The auditory integrated 
abilities of receptive vocabulary and sentence repetition showed a 
relatively strong relationship with each other and both were related 
to the ability of differentiating similar speech sounds. on era 
only sentence repetition showed moderately strong relationships with 
digit repetition and with the ability to perceive a partial word as 


a whole. There was also a relatively stronger relationship between 
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spatial orientation and sentence repetition, indicating an ability 
common both to concepts of space and concepts of recalling meaningful 
auditory sequences. 

Next an examination was made of the coefficients of correlation 
among all variables to investigate possible patterns of learning 
abilities. It was postulated from the data examined in this study 
that the abilities categorized here as criteria variables depended 
upon the underlying development of various hierarchies of basal and 
integrated abilities, with the integrated abilities showing the clearer 
relationships with criteria variables. It was further postulated that 
the development of the integrated abilities depended to an extent on 
certain levels of development having occurred in the basal abilities. 
The nature and relative influence of basal and integrated abilities 
found in a particular iierapehy appeared to depend upon the criteria 
variable, with components of the hierarchy changing in response to the 
demands of particular criteria variables. 

An example of this change in hierarchical components is given 
in Figure 7. The criteria variables were the subtests of Arithmetic 
Problems and Arithmetic Numbers from the Stanford Achievement Primary 
I arithmetic test. Arithmetic Problems showed stronger relationships 
than Arithmetic Numbers with the integrated abilities of sentence 
repetition and receptive vocabulary. There were aid eheauelte between 
the arithmetic subtests in the direct relationships shown with 
basal abilities. Arithmetic Problems showed statistically significant 
relationships with digit repetition and auditory discrimination, while 


Arithmetic Numbers was related to auditory closure and eye-motor 
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coordination. While both arithmetic subtests were related to 
integrated and basal abilities, the strength of relationships and the 
identity of the basal abilities were not identical, indicating 

_ Slightly different components for the hierarchical structure of 
abilities required by the two subtests. It might be noted that 
Figure 7 illustrates the ae eye made in this study that basal 
abilities tend to show stronger relationships with integrated 
Bie than they show with criteria variables. For example, 
auditory closure is relatively strongly related to sentence repetition 
aad more weakly related to arithmetic numbers, while auditory 
discrimination shows moderate relationships with receptive vocabulary 
and sentence repetition, and a weaker relationship with arithmetic 
problems. 

In summary, the eb iuetee of sentence repetition, receptive 
vocabulary and spatial orientation were eae to be relatively strongly 
related to the criteria variables used in this study. Other abilities 
investigated tended to be more strongly related to sentence repetition, 
receptive vocabulary and spatial orientation than to the criteria 
variables. From this, it was postulated that sentence repetition, 
receptive vocabulary and spatial orientation might be integrated 
abilities, with their development based in part on the previous 
development of certain basal abilities. A hierarchical structure of 
abilities was suggested in which basal abilities influenced the 
development of integrated abilities which, in turn, influenced 
criteria variables such as academic achievement and intellectual 


development. 
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Discussion of the Study 


a) The Hierarchical Structure 

Previous research suggested that ability structures might exist, 
based on the development of the abilities of visual figure-ground 
fewer sitet ond auditory discrimination, spatial relations and’ 
vocabulary. It was expected that clusters of abilities both at fhe 
criteria and predictor levels might be found which would center on the 
development of these four abilities. This clustering effect was not 
Pouhue Instead, a hierarchical model appeared to emerge from the data, 
with the predictor variables themselves dividing into two levels, called 
here the basal level of abilities and the integrated level of abilities. 

The basal abilities, consisting of auditory discrimination, 
digit repetition, auditory closure, the Frostig figure-ground subtest 
and the Ayres space test, sbbecsen to have the most limited 
relationships with each other, rather less limited relationships with 
criteria variables and their strongest relationships with the integrated 
abilities (Figure 5). In turn, the integrated abilities of receptive 
vocabulary, sentence repetition and spatial orientation were found to 
have stronger relationships with both criteria variables and basal 
abilities than were found between criteria variables and basal 
abilities. 

From these findings, it was postulated that a hierarchical 
structure < abilities might exist, with each level subsuming a number 
ni hc. abilities and changing their nature by combining them to 
form increasingly complex abilities. Although the two groupings of 


abilities described in this study were called basal and integrated, 
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it appears possible that these are higher complexes of behaviours 
which might be assumed to have earlier manifestations in the behaviours 
of early infancy. However, for the purposes of educators, it may be 
sufficient to enter the hierarchical structure at the pre-readiness 
level, which might be at a developmental age of about four or five 
genres: The bAtEREy of assessment techniques used in this study 
appeared to be adequate at this level, as it was possible to predict 
seventy percent of the variation in the total readiness scores from 
variation among the predictor variables used. An earlier entry into 
the ability hierarchy might be needed for extensive preschool preventive 
programming. This might require new instrumentation and a considerable 
amount of research on normal learning and appropriate intervention 
techniques at the age two or three year level. The age levels 
mentioned are based on the assumption that in working with preschool 
children, it is necessary to classify behaviours which are at least 
two years behind the chronological ages of the children being assessed. 
It. might be noted that the hierarchical structure developed in 
this study is somewhat similar to the model used in the Illinois Test 
of Psycholinguistic Abilities based on Osgood's (1957) model of 
communication processes. The I.T.P.A. subtests used in this study are 
among those classified by Kirk, McCarthy and Kirk (1968) as automatic 
abilities and are included among the basal abilities described in this 
study. None of the representational subtests of the I.T.P.A. was 
used, but these may be similar in their relationships with criteria 
variables to the integrated abilities described in this study. The 
study might be replicated and the representational subtests of the 


I.T.P.A. included. 
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Preschool children who appear to have developmental anomalies 
in various areas typically are identified on simple screening deuices 
such as the Denver Developmental Screening Test (Frankenburg & Dodds, 
1967) and similar instruments. These appear adequate in selecting 
groups of children in risk of developing learning problems, but 
deficits may have to be identified more specifically if suitable 
programs are to be established. Preschool or early grade one screening 
techniques might include tests for receptive vocabulary, sentence 
repetition and spatial orientation, along with observations of gross 
and fine motor ca tiene Articulation can be observed during the 
sentence repetition assessment. This simple screening can be done by 
a classroom teacher or aide in a few minutes, after limited training. 
Where an integrated ability has been found to be poorly developed, 
basal abilities associated with it could be assessed further. This 
would avoid the administration of lengthy batteries to assess basal 
abilities which appeared, in this study, to show only limited direct 
relationships with the criteria examined. This approach takes into 
account two levels of ability, the integrated and the basal levels. 

In some cases, the third level of behaviour observations which 
are called the criteria variables in this study may be available. The 
Metropolitan Readiness Test is used widely and might be poneiaeres as 
an indication that further assessment should be done. For example, 
when a child Meneites a relatively low score in the Word Meaning 
subtest, evaluation of his abilities in receptive vocabulary and 


sentence repetition may indicate an underlying difficulty in one or 
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both of these areas. Similarly, all three integrated abilities might 
be evaluated when the subtest of Numbers or the total score is 
considered low. Following the identification of weaknesses in the 
integrated abilities, the more strongly related basal abilities could 
be assessed. 

In summary, in using a hierarchical structure to select 
assessment techniques, the examiner might use tests which examine 
only the integrated abilities as a screening battery, hetore proceeding 
on to examine the basal abilities which appear to underlie the 
development of the integrated abilities and, through them, the criteria 


variables with which he ultimately is concerned. 
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In this study, basal abilities appeared to be related minimally 
to criteria variables, but were more closely related to integrated 
abilities. In turn, the integrated abilities appeared to influence the 
development of a number of criteria variables. In developmental and 
remedial programming, it may be incorrect to assume that the development 
of a basal ability will lead directly to improved performance in criteria 
variables. For example, when poor auditory discrimination is noted, 
this ability can be developed with the hope that reading and arithmetic 
skills will improve. However, because of oaks dL 2 PT LeuLiy odin 
discrimination, the child may have poor abilities in receptive 
vocabulary and meaningful memory, which also appear to be important in 
reading and arithmetic. 

It may be equally incorrect to assume that an apparent 


improvement of an integrated ability without the improvement of deficient 
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underlying basal abilities will enable the child to use that integrated 
ability in the criteria variables. For example, when poor ability in 
sentence repetition is noted, this ability may appear to improve after 
the child has practice in repeating sentences. His sequencing ability 
may improve to some extent, but if he has weak development in receptive 
vocabulary and/or auditory discrimination, he may not be able to use 
this ability properly when he fails to understand the words used. 

When a weakness in either a basal or an integrated ability is 
noted, it may be appropriate to determine which related abilities are 
weak and to program to develop the inadequate basal abilities before 
working directly on the integrated abilities. For example, the child 
with poor development in auditory discrimination, Pond vocabulary 
and sentence repetition may require considerable programming in the 
discrimination of speech sounds before he can understand words and 
recall word sequences. Otherwise ability development may be splintered 
with the development of the integrated abilities limited to a relatively 
superficial level. 

An example of this approach to remedial/developmental assessment 
and programming which aims at identifying and programming for hierarchies 
of abilities is included in Appendix A in the form of a hypothetical 


case study. 


d) Relationships Between Auditory and Visual Abilities 
The design of this study allowed the examination of relationships 
between auditory and visual abilities. A number of statistically 


significant relationships were found and are shown in Table 14. 
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Relationships between visual abilities and the abilities of auditory 
discrimination and receptive vocabulary are to be expected, as the 
tests used require the correct interpretation of pictures. However, 
sentence repetition uses an auditory stimulus and requires an meres ay 
response but showed a considerable number of statistically 
Significant relationships with visual abilities. It was noted that the 
relationships shown between digit repetition and visual abilities tended 
6 be smaller but to follow the same pattern as the relationships between 
sentence repetition and visual abilities. For example, both sentence 
repetition and digit repetition showed limited or no relationships with 
the Frostig subtests of eye-motor coordination and figure-ground 
differentiation, while both showed their Bar ae ee visual relationships 
with the last three Frostig subtests which make up the ability described 
in this study as spatial orientation. 
Because of the similarity in the patterns of relationships 

shown both by sentence repetition and digit repetition, it was assumed 
that an ability found in both variables was involved and this would 
appear to be the ability to sequence auditory stimuli. Therefore, it 
appears necessary me question the nature of the relationship between 
auditory sequencing and visual abilities. 

| The visual subtest which showed the strongest relationship with 
auditory sequencing was the subtest which appears to assess the ability 
to retain a visual stimulus against distractors consisting of similar 
stimuli which ena been rotated by varying numbers of degrees. This 
task appears to require a certain understanding of directionality which 


may be characterized by an understanding of the angle at which a stimulus 
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is presented and an orderly scanning of alternate stimuli to find one 
at the identical angle of the original. This orderly scanning may be 
based on an underlying ability of directional search which may also be 
a basis for the recall and orderly repetition of digits and sentences. 
De Hirsch (1967) referred to sequencing as the ability of patterning 
events in time.and space. The relationships found in this study 
between sentence repetition, in particular, and visual ees 
“appear to lend evidence to an assumption that there is an ability 
common to both Raditoryecine and visual-space sequencing and that this 
ability May consist, at least in pit, of an understanding of 


directionality. 
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It appeared that the Metropolitan Readiness Tests were strongly 
related to visual abilities cor the subjects in this study (Table 9). 
Only seven of the predictors used were useful in that they increased 
prediction at less than a .05 level of probability and of these only 
two were auditory, while the five useful visual predictors were the 
five Frostig subtests. 

In contrast to the limited number of useful predictors for the 
Metropolitan, there were fourteen useful predictors for the Wechsler 
scores (Table 10). All the auditory and visual abilities assessed 
except visual memory were useful predictors of various subtests of the 
Wechsler Scale. The Wechsler appeared to draw upon a much broader 
range of abilities and to contain a considerably stronger auditory 


component than did the Metropolitan. 
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sido ead cai ca of Stanford Achievement scores (Table 11) was 
considerably weaker than prediction of the Metropolitan and Wechsler 
scores. Nine predictors were useful and of these five were auditory 
and four were visual predictors. 

If these observations can be generalized, it appeared that the 
Metropolitan Readiness Tests tended to overemphasize visual abilities, 
which might lead to. children appearing to be performing well on 
readiness tests but, because of unnoticed auditory deficits, performing 
iE poorly on the Wechsler and Stanford Tests. Prediction from 
the Metropolitan Readiness Tests might be improved if this test were 
augmented by further auditory assessment. 

The breadth of the abilities assessed by the Wechsler test is 
[str es and may indicate primarily that this is an excellent measure 
of general ability. Because the Wechsler includes so wide a variety of 
abilities, it may not be the best predictor of school achievement at 
this level, as more limited abilities may serve as the basis for early 
school ieareing: 

The prediction of the Stanford scores was at a disappointingly 
low level. Both auditory and visual abilities appeared to be related 
to all subtests. 

In summary, the range of abilities assessed by the Metropolitan 
Readiness, Wechsler Intelligence and Stanford Achievement tests at the 
grade one level appeared to be different in this study. The species 


appeared to tap a very wide range of abilities, the Metropolitan 
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appeared to tap visual more than auditory abilities and the Stanford 
appeared to tap both auditory and visual abilities to some extent. 
Some of the tests used in this study are discussed further in 


Appendix B. 


Discussion of Future Research 


Further research is needed to determine whether the concept 
of ability hierarchies is useful. Research with groups of subjects 
similar to those used in this study might indicate whether an 
hierarchical arrangement of abilities appears with other samples. 
A major ptemise mae in this study was that the identity and 
relative influence of abilities in a hierarchy change according to 
the nature of the criterion variable. It may be that similar 
differences in the hierarchical abilities associated with reading, 
arithmetic and intellectual development change with the level of 
development, as well. As an example, arithmetic at the grade three 
level may require a different hierarchical structure to that needed 

for arithmetic at the early grade one level. This could be investigated 
by using a research design similar to the design used in this study, 

but selecting slightly older subjects. 

Perhaps the most effective method of assessing the validity of 
the hierarchical ability approach to early child development outlined 
here would be to use a controlled classroom situation. Two groups of 
high-risk preschool children with similar development of basal and 
integrated abilities could be located. One group could be assigned 


to an experimental classroom in which programs for the development of 
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. deficient basal and integrated abilities would be carried out. The 

‘ second group could be placed in a control classroom in which a 

. regular preschool program is followed. If the experimental group were 
to show significantly better readiness abilities, early academic 
progress and intellectual development in grade one than the control 
‘group, this could be considered some validation of the effectiveness 
of programming to improve ability hierarchies. 

The approach used in this study could be expanded to investigate 
the abilities needed for maximum learning by various teaching methods. 
It would be possible to find grade one classes where a word recognition 
approach to reading is stressed, as in the Ginn (Ginn, no date) reading 
series, and other classes where a phonetic approach to reading is 
stressed, as in the Lippincott (McCracken, 1969) reading series. Basal 
and integrated a ileal Ge most related to success with the two reading 
methods could be identified and compared. This sort of information 
might provide useful insights into the selection of teaching methods 
most likely to be successful with children considered to be in high 
risk of school failure. 

A more specific area of research would involve the use of a 
battery of diagnostic reading tests and the ability tests used in this 
study. It would be useful to have information on the dread of the 
reading process which are most related to basal and integrated 
abilities, to allow for increased understanding of the relationships 


between the reading process and underlying abilities. 
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The same type of analysis might be applied to various methods 


of teaching arithmetic. A superficial examination of the materials 
used would seem to indicate that the Seeing through Arithmetic (Hartung, 
1967) approach may involve strong auditory memory and vocabulary 
components, while the Cuisiniere (Gattegno, 1960) method may rely 

more strongly on spatial abilities. The use of diagnostic arithmetic 
Betts with a learning ability battery might provide useful information 
on ability deficits which show significant relationships with early 
arithmetic achievement. 

Vernon's (1960) discussion of Intelligence C, the relationship 
between test scores and the attribute which supposedly is sampled, is 
relevant to the investigation of possible hierarchical structures of 
learning abilities. The attribute sampled, for example, auditory 
discrimination, receptive vocabulary or visual memory, is of prime 
importance. The test sdore obtained is important only as it is judged 
to: be an effective indication of the attribute. The validity of the 
hierarchical ability structure could be investigated using alternate 
tests which appear to measure the abilities assessed in this study. 

In summary, if relatively reliable and comprehensive ability 
structures can be identified by future research, these structures 
could provide a method of examining academic programs and teaching 
methodologies as well as determining the content of remedial/develop- 


mental programs for groups of children with learning difficulties. 
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APPENDIX A 


Hypothetical Case Study of Preschool Child 


Name: Jake Chronological Age: 5-1 Placement : Preschool Class 


Information From Screening Procedures 


1. Observations 

a) Gross motor development - catching, running, jumping are 
adequate. 

b) Fine motor development - cannot button clothing, dry hands, 
use scissors or crayons. 

c) Social-emotional Are oenent —- good. Plays well with 
children and responds well in 
situations with adults. 

d) Speech and language development - slightly inadequate for 
age. Sound substitutions (baby 
talk) prevalent. Seems to say 


little when he speaks. 


2. Queries - as fine motor skills are poorly developed, how much 
of this poor development is due to hy of practice? 
Is spatial orientation a problem? 

- in view of inadequate language development, does Jake 
have adequate hearing? Is he bilingual? What is his 
level of vocabulary and how well does he comprehend 
oral instructions? 

- what is the family background and how much can Jake's 


parents be expected to do at home with him? 
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3. Medical Information 
Jake was assessed by the school speech clinician. No 
indications of hearing difficulties were found. Speech 


mechanisms were examined and found to be normal. 


4, Family Background 

Jake's parents came readily for an interview with school 
personnel. Jake has no known history of medical difficulties 
or developmental problems. The family is unilingual. 

Jake is the youngest child in the family. Four older 
children range in age from ten to nineteen years. The family 
‘appears to be very close, sharing in a variety of outdoor 
activities including camping, boating and participant and 
observer sports. Jake's parents feel that his older siblings 
may be overprotecting Jake and "doing too much for him." 
Training in self-help skills such as dressing and drying of 
hands, as well as the possibility that Jake's family may be 
inadvertently prolonging "baby talk'' was discussed. Contact 


with the family will be maintained. 


Information From Formal Assessment 


1. Integrated abilities - receptive vocabulary - Peabody Picture 
Vocabulary Test - Jake's age score is 
below three years. 

- meaningful auditory memory - Memory for 
Related Syllables from the Detroit Tests 
of Learning Aptitudes - Jake's age score 


is again below three years. 
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1. Integrated abilities - spatial orientation - Frostig Develop- 
(continued) 
mental Test of Visual Perception - 
subtests III, IV and V. Composite 
age score approximately 4 years. 


Difficulties were noted in recognizing 


and recalling simple shapes. 


2. Basal abilities - auditory discrimination - Goldman- 
Fristoe-Woodcock Test of Auditory 
Discrimination - very weak development. 
Most medial and final consonants are 
confused. 

- auditory closure - Illinois Test of 
Psycholinguistic Abilities - weak 
development. A quiet area will be used 
for developmental language exercises. 

- visual sequential memory - Visual 
Attention Span for Objects subtest of 
the Detroit Tests of Learning Aptitudes - 
adequate performance 

- auditory sequential memory - Illinois 
Test of Psycholinguistic Abilities - 


adequate performance. 


Summary 


There appear to be no underlying sequencing problems in basal 
abilities. Jake appears to need further development in the areas of 


form recognition, general spatial orientation, copying, auditory 
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discrimination, vocabulary and meaningful auditory memory. The 
production of adequate speech sounds will be encouraged. The parents 
will be kept informed of Jake's program and will be encouraged to 


participate in this program both in the classroom and at home. 


Programming 


Jake is considered as having a moderate problem in speech/ 
language development and a minor problem in the development + visual 
discrimination and fine motor activity. His preschool program will 
initially herdteided with one-third of his time being spent anal 
group speech/language activities, one-sixth of his time in small group 
visual-motor and visual perceptual training activities and one-half of | 
his time in general preschool activities. enatt group activities will 
present a PO NeetE rac ton of activities in Jake's weaker areas given in 
more depth than are the Berries which are included in the regular 


preschool program. 


1. Auditory discrimination training - major source of activities 
Oakland and Williams (1971). 

Gross auditory discriminations - comparison and identification 
of substances in closed containers, 
pebbles, sand, water, etc. 

- matching Bounds of noisemakers, as 
whistles, drums, rattles, from gross 
differences to pitch differences with 


same noise. 
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‘1. Gross auditory discriminations - sight and sound identification 


(continued) 


Speech discriminations 


proceeding to sound identification only 
of common objects - from locating sounds 
in environment to their identification 
on a record or tape recording. 

sound vocabulary - high, low, loud, 
soft. 

pitch and volumn reproduction - simple 
music using piano and records. Singing 
and speaking loudly, softly, etc. 
rhythmic development - clapping, 
skipping, walking, rocking to various 
rhythms. 

- simple stories, rhymes and songs with 
repetitious sounds repeated by children. 
Seating arranged to encourage children 
to watch instructor's face. 

use of simple pictures to elicit speech 
sounds. 

adaptations of sound games such as 

"I spy". 

rhyming activities, simple picture card 
games matching initial, rhyming and 
ending sounds, clapping sos other 
motoric responses to same and different 


words. 
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1. Speech discriminations - preschool speech sound games, as 
(continued) 
those outlined in Van Riper (1951). 


2. Vocabulary development - expressive and receptive. 

- initially, new words tied to concrete 
experiences - objects and activities in 
classroom. Review of new words at 
repular*intervals. Short “field trips" 
to school custodian's supply room, 
furnace room, staff room, kitchen area, 
school yard, etc. to allow use of new 
words in context, pictures of "trips" 
for child to discuss in small group and 
at home. 

- use of prepositions, pronouns, verb 
tenses gradually introduced. 

- use of Peabody Language Development Kit 
P level (Dunn, Smith & Horton, no date), 
or similar multipurpose language 
materials. 

- discussion of pictures in books being 
read to children. 

- Illinois Test of Psycholinguistic 
Ability verbal expression type of 
exercise, describing common objects in 
terms of their appearance, colour, use, 


ECC. 
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Visual discrimination ~- comparison of concrete objects, from 


Visual-motor skills 


toys to wooden shapes - same, different, 
larger, smaller. 

recognizing similarities and differences 
in simple line drawings. 

using formboards ranging from simple to 
complex. 

filling in simple missing parts in 
pictures and eee using ''Find the 
Hidden Figure" puzzles. 

shape recognition from matching three 
dimensional shapes to finding similar 
shapes in the room, in pictures, among 
groups of shapes. 

learning vocabulary to allow the 
discussion of shapes, as circle, square, 
triangle, longer, shorter, straight, 
round, angles (or corners), one, two, 


three, four, etc. 


after simple shape discrimination has 


been adequately developed, tracing 


around large circles, ellipses, 
rectangles, triangles. 
shape drawing without tracing and shape 


copying with multiple stimuli. 
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4. WVisual-motor skills - tracing, colouring and cutting simple 
(continued) 
line drawings. 
~ general cutting, colouring and drawing 

activities with an emphasis on large, 
simplified figures initially, with 
gradual progression to more complex 
figures requiring increased ability in 


discrimination and motor control. 


Many of these activities are included in the regular preschool program. 
Jake will be given additional experience as needed in a small group of 


children needing this type of development. 


Reassessment 

As Jake's development fede eiciene areas improves, time 
allotments may be changed. It is anticipated that Jake's difficulty 
in the perceptual-motor area will be overcome relatively readily. 
Depending upon Jake's progress in achieving normal language abilities, 
particularly in the integrated abilities of receptive vocabulary and 
meaningful auditory memory, the time allotted for him to work in the 
language area may be increased later in the year. Should the 
integrated abilities be assessed as up to or very close to Jake's 
chronological age, his full time may be allotted to the regular 


preschool program. 
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APPENDIX B 


Discussion of Some Tests Used in the Study 


1. Metropolitan Readiness Tests 
a) Word Meaning Subtest 

Test results for this subtest showed the strongest 
relationships with receptive vocabulary a meaningful auditory 
memory , aha nacre: but significant relationships with the 
recognition of embedded figures and parts of the Frostig test. 
This test assessed the ability to relate a spoken word with a 
picture. This study appeared to indicate that poor performance 
in Word Meaning might tend to be related most strongly to 
vocabulary and auditory memory deficiencies and less strongly 
to poor visual perrencunal abilities. 

b) Listening Subtest 

Receptive vocabulary and spatial orientation were most 
strongly related to subtest scores, while meaningful auditory 
memory showed a significant but weaker relationship. In this 
subtest a spoken sentence is related to a picture. The sentences 
used in this subtest apparently were not of sufficient length for 
meaningful auditory memory to become a major factor. It appeared 
that a poor score, with this sample, might be related to 
inadequate development of receptive language and/or poor spatial 


Orientation. 
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c) Matching Subtest 

This subtest showed barely significant relationships 
with auditory abilities. Relationships with visual abilities, 
particularly with the Frostig spatial orientation subtests were 
stronger. Spatial orientation appeared to be an important 
ability in this subtest. 

d) Alphabet Subtest 

This subtest, which assesses the ability to discriminate 
and identify letters, appeared to be most related to spatial 
Bice tiie vse with weaker but significant relationships with 
receptive vocabulary and nonmeaningful auditory memory. 

e) Numbers Subtest — 

This subtest which samples a variety of abilities 
involving early arithmetic processes showed significant relation- 
ships with all auditory and most visual abilities. Meaningful 
auditory memory, receptive vocabulary and spatial orientation 
showed the strongest relationships. The numbers subtest 
appeared to be the most complex subtest of the Metropolitan in 
that it showed the largest number of significant relationships 
with integrated and basal abilities. 

f) Copying Subtest 

The copying subtest showed significant relationships 
with all Frostig subtests as well as with the integrated 
abilities of meaningful auditory memory and receptive wotabulary. 

In examining Metropolitan total scores, spatial orientation 


showed the strongest relationship with total scores. All subtests 
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showed significant relationships with auditory and visual abilities. 
This may indicate that while a child's problem may appear to lie in the 
area of auditory abilities when judged from readiness scores, it may be 
necessary to assess for difficulties in visual abilities, as well. 

In general, the Metropolitan Readiness Tests may have a stronger 
component of visual perceptual abilities than is required for prediction 


of future school success. 


2. Stanford Achievement Tests 

-In general, relationships between criteria and predictor 
variables were stnbé for the readiness tests than for the achievement 
tests, which may indicate that the achievement tests are related to a 
range of variables, many of which were not included as predictors in 
this study. In most cases, the relationships between auditory abilities 
and achievement in reading, arithmetic and spelling were stronger than 
the relationships between visual abilities and sehtoukawnt. This is in 
contrast to the relationships found for the readiness tests. It may be 
possible for a child to receive good scores on the visually loaded 
Metropolitan and poor scores on the Stanford achievement because of 


this difference in related underlying abilities. 


3. Wechsler Intelligence Scale for Children 

The best predictor of the Wechsler total score was the Frostig 
dota score, followed by meaningful auditory memory. Receptive 
vocabulary showed only the fifth strongest relationship with Wechsler 


total score. 
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Most subtests showed significant relationships with both 
auditory and visual abilities. The number of auditory and visual 
abilities found to be related to each subtest is given in Table 1B. 

If the number of significant relationships found between 
Wechsler subtest scores and the auditory and visual measures | used in 
this study can be assumed to assess the complexity of the abilities 
tapped by the subtests, Arithmetic, Digit Span and Block Design were 
the most complex subtests for this sample. It might follow that, 
because these three subtests tap the largest number of abilities 
assessed, they may be useful as indicators of general competence at 
this age. High performance in these three subtests may represent 
better general underlying ability development than would be indicated 
by high performance in less complex subtests such as Picture Completion, 
Coding and Picture Se eee 

While most of the Wechsler verbal subtests showed significant 
relationships with approximately equal numbers of auditory and visual 
abilities, most of the Performance subtests showed few relationships 
with auditory abilities. This relative specificity of the Performance 
subtests again was evident in comparing the number of auditory and 
visual abilities found to be related to the total Verbal and Perform-— 
ance scores. It might be argued that, with this sample, the Verbal 
subtests tended to show considerably more relationships with visual 
abilities than would be expected and, because of this, the Verbal 
score may indicate more of a general ability measure, rather than a 
more limited measure of auditory abilities. Visual abilities may have 
been overly represented in the intellectual assessment of the subjects 


in this study. 
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Number of Statistically Significant Relationships 


Found Between Wechsler Subtest Scores and 


Auditory and Visual Measures 


Wechsler Subtest Scores 


Information 
Comprehension 
Arithmetic 
Similarities 
Vocabulary 

Digit Span 
Picture Completion 
Picture Arrangement 
Block Design 
Object Assembly 
Coding 

Verbal Score 
Performance Score 


Total Score 


Auditory 
Measures 


5 


4 


6 


Visual 
Measures 


5) 


5 
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Total Auditory & 
Visual Measures 


10 
9 
3 
8 
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Predictor Tests 
1. Memory for Related Syllables - Detroit Tests of Learning Aptitudes 
Despite the limited norming population used by the authors of 
the Detroit, this subtest of sentence repetition was the single best 
predictor in the battery used for Wechsler verbal and total scores and 
for Stanford arithmetic. It was strongly related to nonmeaningful 
auditory sequential memory, receptive vocabulary, auditory closure and 
auditory discrimination. Sentence memory was tentatively identified 
as representing an integrated auditory ability which appeared to depend 
in part on the development of basal abilities. 
Because of the value of sentence repetition both as a predictor 
variable and as a screen for underlying basal abilities, it appeared to 
be an extremely useful assessment technique to be included in any 


battery of learning ability tests. 


2. Frostig Developmental Test of Visual Perception 

Despite previous indications that the Frostig might be a single 
factor test (Buros, 1972), the subtests tended to divide into three 
areas in this study. Subtests 3-Form Constancy, 4-Position in Space 
and 5-Spatial Relations tended to show similar relationships with 
other variables and, together, were taken as components of the ability 
described in this study as spatial orientation. In many areas, subtest 
2-Figure-Ground Discrimination, showed similar relationships to the 
spatial orientation subtests. However, subtest 2 was slightly different 


to spatial orientation in its relationships with Stanford arithmetic 
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scores (Figure 7) and considerably different in its relationship with 
the auditory sequencing abilities of sentence and digit repetition 
(Table 14). 

Subtest 1 of the Frostig, Eye-Motor Coordination, showed only 
limited relationships with other variables and was the least efficient 
predictor among the Frostig subtests. 

Various of the Frostig subtests, particularly those included as 


spatial orientation, were useful as predictor variables in this study. 


3. Illinois Test of Psycholinguistic Abilities - Auditory and Visual 
Sequential Memories, Auditory and Visual Closure and Sound Blending 
Auditory sequential memory (digit repetition) showed the 
strongest relationships with other variables. It was particularly 
useful to compare with sentence repetition. Figure 1B shows some of 
the differences which Hpvaetid between sentence repetition and digit 


repetition. 


Figure 1B 
Relationships Among Sentence Repetition, 


Digit Repetition and Other Measures 
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Sentence and digit repetition showed a strong relationship 
with each other, while their relationships with other auditory 
abilities were considerably different. In learning ability assessments 
it may be incorrect to assume that sentence repetition and digit 
repetition are essentially the same and that success in one precludes 
difficulty in the other. Digit repetition may reflect an underlying 
spatial~sequencing ability in a relatively limited way, while sentence 
repetition showed additional strong relationships with receptive 
vocabulary, auditory closure and other abilities. 

In general, the remaining Illinois subtests showed relatively 
limited relationships with other measures, although prediction was 


slightly increased by their use in some instances. 


4, Peabody Picture Vocabulary Test 

Receptive vocabulary like sentence repetition and spatial 
orientation tended to show fairly strong relationships with most 
criteria variables. There were significant relationships with several 
visual measures. This may be related to the need for the accurate 
interpretation of pictures in this test. It may be misleading to 
describe the Peabody as a test of receptive vocabulary when visual 


perceptual abilities may influence the scores obtained. 
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